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Major fieldwork for this soil survey was done in the period 1957-61. Soil names and
descriptions were approved in 1965. Unless otherwise indicated, statements in the publi-
cation refer to conditions in the county in 1961. This survey was made cooperatively
by the Soil Conservation Service and the Colorado Agricultural Experiment Station; it

is part of the technical assistance furnished

to the Morgan County Seoil Conservation

District.

HOW TO USE THIS SOIL SURVEY

THIS SOIL SURVEY of Morgan
County contains information that can
be applied in managing farms and
ranches; in selecting sites for roads, ponds,
buildings, or other structures; and in ap-
praising the value of tracts of land for
agriculture, industry, or recreation.

Locating Soils

All of the soils of Morgan County are
shown on the detailed map at the back of
this survey. This map consists of many
sheets that are made from aerial photo-
graphs. Each sheet is numbered to corre-
spond with numbers shown on the Index
to Map Sheets.

On each sheet of the detailed map, soil
areas are outlined and are identified by
symbol. All areas marked with the same
symbol are the same kind of soil. The soil
symbol is inside the area if there is enough
room ; otherwise, it is outside and a pointer
shows where the symbol belongs.

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information in the survey. This
guide lists all of the soils of the county in
alphabetic order by map symbol. It shows
the page where each kind of soil is de-
seribed and also the page for the dryland
eapability unit, the irrigated capability
unit, if the soil 1s irrigated, and the range
site in which the soil has been placed.

Individual colored maps showing the
relative suitability or limitations of soils
for many specific purposes can be devel-

oped by using the soil map and informa-
tion in the text. Interpretations not m-
cluded in the text can be developed by
grouping the soils according to their suit-
ability or limitations for a particular use,
Translucent material can be used as an
overlay over the soil map and colored to
show soils that have the same limitation or
snitability. For example, soils that have a
slight. limitation for a given nse can be
colored green, those with a moderate
limitation can be coloved yellow, and those
with a severe limitation can be colored red.

Farmers and those who work with furm-
ers can learn about use and management
of the soils in the soil descriptions and in

the discussions of capability units and

range sites.

Ranchers and others interested in range
can find under “Range Management”
groupings of the soils according to their
suitability for range, and also the plants
that grow on each range site.

Engineers and builders will find under
“Engineering Uses of Soils” tables that
give engineering descriptions of the soils
in the county and that name soil features
that affect engineering practices and strue-
fures.

Scientists and others can read about how
the soils were formed and how they are
classified in the section “Formation and
(lassification of Soils.”

Newcomers in Morgun ('ounty may be
especially interested in the section “Gren-
eral Soil Map,” where broad patterns of
soils are described. They may also be inter-
ested in the section “General Nature of the
County.”

Cover picture—Irrigated winter wheat ready for harvest.| |

Wheat was planted as a nurse crop for alfalfa on Nunn clay

loam, 0 to 1 percent slopes. The other crop shown is pinto
beans.

For sale by the Superintendent of Documents, U.8, Government Printing Office
Washington, D.C. 20402
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on soil surveys. See explanation on the next page.
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EXPLANATION
Series Year and Series Number

Series year and number were dropped from all soil squys.s:ém to the printer after December 31, 1965. Many
surveys, however, were then at such advanced stage of printing thauit was not feasible to remove series year and
number. Consequently, the last issues bearing series year and number %11 be as follows:

Series 1957, No. 23, Las Vegas and Eldorado Valleys  Series 1960, No. 3, Elbert County, Colo, (Eastern Part)

Area, Nev. Series 1961, No. 42,Camden County, N.J
Series 1958, No. 34, Grand Traverse County, Mich. Series 1962, No. 13, Uricot County, Ark.
Series 1959, No. 42, Judith Basin Area, Mont. Series 1963, No. 1, Tipp.h County, Miss,

Series numbers will be consecutive in each series year, up to and including the nymbers shown in the foregoing
list. The soil survey for Tippah County, Miss., will be the last to have a series yesr and series number, ;




SOIL SURVEY OF MORGAN COUNTY, COLORADO

BY CLAYTON F. SPEARS, ALAN E. AMEN, LOUIS A. FLETCHER, AND LYNN R. HEALEY, SOIL CONSERVATION SERVICE !

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE COLO-
RADO AGRICULTURAL EXPERIMENT STATION

MORGAN COUNTY covers a

total area of 832,000

acres, or 1,300 square miles [(fig. 1).

Of this area, 820,480

acres is land and 11,520 acres 1s inland water. The South
Platte River crosses the county from west to east near
the central part and along with its tributaries drains all
of the county. Fort Morgan, the county seat, is near the
center of the county.
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Figure I.—Location of Morgan County in Colorado.

Agriculture is the principal enterprise in the county.
About 123,000 acres 18 irrigated; about 227,000 acres is
dr{‘{;:,rma;:l; and 470,480 acres is in pasture and rauﬁe.

igation farming provides the largest and most stable
farm income. The main crops grown under irrigation are
alfalfa, sugarbeels, onions, beans, corn, potatoes, sm
grains, a,nu(% sorghums, Wheat and sorghums are the major
crops grown under dryfarming. Pasture and rangeland
are ‘frnaed mainly by cattle. Feed for marketing of both
cattle and sheep is important. ) _

The climate of the county is semiarid and generally

! Asgisting with the fieldwork were Ropymy Art, Wape BraNg-
ENsHIP, FREP Coox, JameEs Crawmes, GLEwy McCarty, Tom
Moonrg, RicrArp PrrER, WiLtray WaARNER, and CHanues YoUERERG,
Soil Conzervation Service.

mild. The annual precipitation, less than 13 incheg, comes
mostly during May through October.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soils are in Morgan County, where they are located, and
how they can be used.

They went into the county knowing they likely would
find many soils they had already seen, and perhaps some
they had not. As they traveled over the county, they
observed steepness, length, and shape of slopes; size and
speed of streams; kinds of native plants or erops; kinds
of rock; and many facts about the soils. They dug many
holes to expose soil profiles. A profile is the sequence of
natural layers, or horizons, in a soil; it extends from the
surface down into the parent material that has not been
changed much by leaching or by roots of plants.

The soil scientists made comparisons among the profiles
they studied, and they compared these profiles with those
in counties nearby and in places more distant. They
classified and named the soils according to nationwide,
uniform procedures. To use this survey efficiently, it is
necessary to know the kinds of groupings most used in a
local soil classification.

Soils that have profiles almost alike make up a soil
series. TExcept for differeni texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Fach soil series is named for a town or
other geographic feature near the place where a soil of
that series was first observed and mapped. Bijou and
Valentine, for example, are the names of two soll series.
All the soils in the United States having the same series
name arve essentially alike in those characteristics that go
with their behavior in the natural, untouched landscape.
Soils of one series can differ somewhat in texture of the
surface soil and in slope, stoniness, or some other charac-
teristic that affects use of the soils by man.

Many soil series contain soils that differ in texture of
their surface layer. According to such differences in tex-
ture, separations called soil types are meade. Within a
series, all the soils having a surface layer of the same
texture belong to one soil type. Bijou loamy sand and
Bijou sandy loam are two soil types in the Bijou series.

l
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The difference in texture of their surface layers is appar-
ent from their names.

Some types vary so much in slope, degree of erosion,
depth to gravel, or some other feature aflecting their use,
that practical suggestions about their management could
not be made if they were shown on the soil map as one
unit. Such soil types are divided into phases. The name
of a so0il phase indicates a feature that affects manage-
ment. For example, Bijou loamy sand, 0 to 1 percent
slopes, is one of two phases of Bijou loamy sand, a soil
type that ranges from nearly level to gently sloping.

After a. guide for classifying and naming the soils had
been worked out, the soil scientists drew the boundaries
of the individual soils on aerial photographs. These
photographs show woodlands, buildings, field borders,
trees, and other details that greatly help in drawing
boundaries accurately. The soil map in the back of this
survey was prepared from the aerial photographs.

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in
planning management of farms and fields, a mapping
unit is nearly equivalent to a soil type or a phase of a
soil type. It is not exactly equivalent, because it is not
practical to show on such a map all the small, scattered
bits of soil of some other kind that have been seen within an
ax};ea, that is dominantly of a recognized soil type or soil
phase.

In preparing some detailed maps, the soil scientists
have a problem of delineating areas where different kinds
of soils are so intricately mixed, and so small in size,
that it is not practical to show them separately on the
map. Therefore, they show this mixture of soils as one
mapping unit and call it a soil complex. Ordinarily, a
soil complex is named for the major kinds of soils in it,
for example, Blakeland-Valentine loamy sands. The soil
scientist may also show as one mapping unit two or more
soils that are mapped as one unit because their differences
are not great enough to require that the soils be shown
separately on the map. Such a mapping umnit is called
an undifferentiated soil group. An example is Vona,
Dwyer, and Valentine soils, 8 to @ percent slopes. Also,
on most soil maps, areas are shown that are so rocky, so
shallow, or so frequently worked by wind and water that
the soil material cannot be classified by soil series. These
areas are shown on & soil map like other mapping units, but
they are given descriptive names, such as Wet alluvial
land, and are called land types.

While a soil survey is in progress, samples of soils are
taken as needed, for laboratory measurements and for
engineering tests. Laboratory data from the same kinds
of soils in other places are assembled. Data on yields of
crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kinds of soils. Yields under defined management are
estimated for all the soils.

But only part of a soil survey is done 'when the soils
have been named, deseribed, and delineated on the map,
and the Inhoratory data and yield data have been assem-
bled. The mass of detailed information then needs to
be organized in a way that it is readily useful to different
groups of readers, among them farmers, ranchers, man-
agers of woodland, engineers, and homeowners. Group-
ing soils that are similar in suitability for each specified

use is the method of organization commonly used in the
soil surveys. On basis of the yield and practice tables
and other data, the soil scientists set up trial groups, and
then test them by further study and by consultation with
farmers, agronomists, engineers, and others, Then, the
scientists adjust the groups according to the results of
their studies and consultation. Thus, the groups that are
finally evolved reflect up-to-date knowledge of the soils
and - their behavior under present methods of use and
management.

General Soil Map

The general soil map at the back of this survey shows,
in color, the soil associations in Morgan County. A soil
association is a landscape that has a distinctive propor-
tional pattern of soils, It normally consists of one or
more major soils and at least one minor soil, and it is
named for the major soils. The soils in one asgociation
may occur in another, but in a different pattern.

A map showing soil associations is useful to people
who want a general idea of the soils in a county, who
want to compare different parts of a county, or who want
to know the location of large tracts that are suitable for
a certain kind of farming or other land use. Such a map
is mot suitable for planning the management of a farm
or field, because the soils in any one association ordinarily
differ in slope, depth, stoniness, drainage, and other
characteristics that affect management.

The 11 soil associations in Morgan County are shown
in color on the general soil map at the back of this pub-
lication and are described in the following pages. Five
of these associations are on flood plains and terraces and
contain nearly all the irrigated cropland in the county.
The remaining six associations are on the uplands, Of
these six associations, two consist mostly of deep loamy
soils used mainly for dryfarming, two consist mainly of
deep sandy soils used as grassland, and two consist mostly
of shallow to moderately deep soils used as grassland.

1. Heldt-Limon Association

Deep clayey soils of the flood plains and terraces

This association, totaling about 30,000 acres, occurs in
three areas, all adjacent to streams, The largest area
lies along Beaver Creek, and smaller areas are adjacent
to Deer Trail and Antelope Creeks. The soils of this
association are on nearly level to level flood plaing and
terraces and, in small areas, are on the sloping to steep
edges of the terraces.

The Heldt soils make up about 70 percent of this asso-
ciation, and the Limon soils about 20 percent. Also in
the association are areas of Iaverson and Bankard soils.
These soils make up about 10 percent of the total area.

The deep Heldt and Limon soils formed in alluvium
that washed from shale beds upstream. The Heldt soils
are somewhat darker brown and less salty than the
Limon, though both kinds of seils contain slight to mod-
erate amounts of salts. The Heldt soils are generally
clayey, but in many small areas the surface Jayer is sandy
loam because sandy material was blown from adjacent
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sandhills or was laid down by the streams. The Limon
goils are clayey throughout.

Small areas of Bankard soils and Haverson soils occur
along drainageways and streams. The Haverson soils are
mainly in an area northeast of Brush. The Bankard
soils are frequently flooded and are very sandy. The
Haverson soils are deep and loamy; they developed in
alluvium that is more mixed than the clayey alluvium of
the Heldt and TLimon soils.

Where water is available, most areas of the Heldt and
Limon soils are used as irrigated cropland on which corn,
sugarbeets, barley, and alfalfa are the principal crops.
The irrigated cropland requires control of excess salinity
and, in areas having a clayey surface layer, seedbed
preparation.

Where irrigation water is not available, most areas
are in grass and are grazed. Some fields are dryfarmed,
but these clayey soils take water so slowly that much of
the limited rainfall is lost as runoff. These soils are not
well suited to dryfarming, but they are good for pro-
ducing grass,

2. Nunn-Fort Collins Association

Deep well-drained loamy soils of the high terraces
This association, totaling about 56,000 acres, is the

heart of the irrigated cropland of Morgan County. The

major part of the association lies on the high terraces

south of the South Platte River and extends from a point
about 6 miles southwest of Fort Morgan to Brush. Other
areas are on terraces along the major tributaries of the
South Platte. Except for the steeper areas at the edges
of the terraces, the soils of this association are nearly
level to level.

The Nunn soils make up slightly more than half of
this association, and the Fort Collins soils make up about
one-third. Most of the rest consists of small areas of
Heldt, Haverson, and Bankard soils and of DBreaks-
Alluvial land complex.

The Nunn soils are deep and dark colored. Their sur-
face layer is clay loam or loam in most places but, in
a few small areas, it is sandy loam or loamy sand. The
subsoil is heavy clay loam or light clay that has blocky
structure. The Fort Collins soils are also deep, but they
are lighter colored than the Nunn soils and have a loam
or light clay loam subsoil.

The small areas of ITeldt, Haverson, and Bankard soils
and of Breaks-Alluvial land complex occur at the edges
of terraces and in low areas adjacent to drainageways.

Most of this association is used as irrigated cropland
(fig. 2)), where alfalfa, sugarbeets, beans, corn, onions,
and small grains are the main crops. Yields are gener-
ally higher on this association than on any other in the
county. The main management needed is uniform appli-
cation of irrigation water and, in fields having a clay
loam surface Iayer, preparation of the seedbed.

Where irrigation water is not available, most of the

:

Figure 2.—Irrigated crops on soils in the Nunn-Fort Collins Association.
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soils in this association are in grass and are used for
grazing. A few areas of Nunn and Fort Collins soils are
dryfarmed, primarily to wheat. The dryfarmed areas
require management that conserves moisture and con-
trols erosion.

3. Olney-Vona Association

Caleareous sandy soils of the terraces

This association, totaling about 26,000 acres, is pri-
marily on low terraces along the South Platte River, but
a small area is on terraces along Kiowa Creek,

Most of this association is made up of nearly level
Olney and Vona soils on terraces, but Gilcrest soils are
extensive. Also in the association are small areas of
Bankard soils and of Valentine and Dwyer soils on
terraces.

The Olney soils have a light-colored sandy loam and
loamy sand surface layer and a sandy clay loam subsoil.
The Vona soils are much like the Olney soils but have
a slightly coarser textured subsoil. Gilerest soils much
resemble Vona soils, but Gilerest soils have gravel on the
surface and in their surface layer and are only 20 to 36
inches deep over gravel.

The Valentine and Dwyer soils are on terraces, and
except for a few areas where they are underlain by clayey
materials at a depth of 36 to 60 inches, they consist of
loamy sand and sand,

Most of this association is irrigated cropland, on ‘which
alfalfa and corn are the primary crops. In a few areas
potatoes, sugarbeets, and small grains are also grown.
These soils are easy to irrigate because their surface is
smooth, the surface layer 1s easily worked, and water
intake is medium to rapid, More frequent irrigation and
more fertilizer are needed, however, if production is to
equal that on the more loamy soils of the Nunn-Fort
Collins association.

The small acreage of this association not used as irri-
gated cropland is almost all in grass and is used for graz-
ing. Small areas are dryfarmed, but the sandy surface
layer blows readily if it is not protected by plant residues
late in winter and in spring.

4, Bankard-Wann Association

Sendy overflow soils of the river bottoms

This association, totaling about 23,000 acres, occupies
low-lying areas adjacent to the South Platte River and
Bijou Creek and, just east of Brush, a small area along
Beaver Creek. These areas are subject to frequent flood-
ing, Some areas are well drained, and others are poorly
drained. Topography is mnearly level to undulating;
many meandering drainageways make the surface uneven,

In this association, the Bankard soils are slightly more
extensive than the Wann soils. Small areas of Haver-
son soils also occur,

The Bankard soils are commonly at the edge of rivers
or creeks. They are loose sand in most places, but a
few areas have a sandy Joam surface layer. The Wann
soils are also sandy, but they lie in low, poorly drained
areas and are commonly wet below a depth of 10 to 15
inches, Wann soils have a much darker surface layer

than the other soils in this association. They are most
extensive along the south side of the South Platte River,
‘where they extend from Fort Morgan eastward to the
county line.

The Haverson soils are loamy. They are slightly
higher than Bankard and Wann soils and are flooded
less frequently.

The soils of this association are mostly in grasses,
sedges, rushes, cottonwoods, and willows and are used
for grazing. A few areas of the higher lying Haverson
soils are irrigated and produce many kinds of crops.
Periodic flooding is the main hazard in cultivated areas,
though drainage is inadequate in some places.

5. Travessilla-Samsil-Stoneham Associatio_n

Shallow soils on sendstone and shale of the upland breaks

This association, totaling about 33,000 acres, lies in
fairly scattered areas of uplands north of the South
Platte River. The largest area is adjacent to Wildeat
Creek. The topography is sloping to steep, and there
are many small outerops of sandstone and shale. Also,
many gullies are deeply cut in the drainageways of this
association.

Travessilla and Samsil soils each make up about 23
percent of the association, and the Stoneham soils make
up about 15 percent. Shingle, Tassel, Terry, and Cascajo
soils occupy most of the rest, but there are small areas
of Ascalon, Platner, and Vona soils.

The Travessilla and Samsil soils are in the stespest
parts of this association. The Travessilla have a thin
sandy surface layer overlying hard sandstone, and the
Samsil soils have a thin clayey surface lager overlying
shale. The Stoneham soils are loamy, but contain some
gravel in their surface soil, and their subsoil is as much
as 25 percent gravel. In this association the Stoncham
soils are commonly underlain by shale at a depth of 20
to 36 inches,

This association is almost entirely in grass and is used
for grazing. The only areas cultivated are those that
border areas of better soils in other associations. These
areas are not suitable for cultivation, but they are farmed
so that field borders can be made more even.

6. Briggsdale-Terry Association

Moderately
wplands

This association, totaling

deep soils on shale and sondstone of the

about 80,000 acres, les in
several areas north of the South Platte River, primarily
north of Jackson Lake. For the most part, the topog-
raphy is nearly level to sloping, but there are a few
steep breaks near drainageways.

Briggsdale and Terry soils each make up about 40 per-
cent of the association. Renohill soils amount to about
15 percent, and Travessilla, Shingle, and Samsil soils
occur in small areas.

The Briggsdale soils have a clay loam or fine sandy
loam surface layer and a clay subsoil and are 20 to 36
inches thick over shale. The Terry soils have a sandy
loam surface layer and subsoil and are 20 to 86 inches
thick over sandstone. The Renohill soils have a loam
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surface layer and a clay loam subsoil and are 20 to 36
inches thick over sandstone or shale.

Most of this association is in grass and is used for
grazing, but some areas are dryfarmed. In dryfarmed
areas it is essential to conserve moisture and control ero-
gion. Yields of wheat and sorghum are good in some
years but are low in other years,

7. Vona-Dwyer Association

Sandy caleareous soils of the uplands

This association, the second most extensive in the
county, occupies about 129,000 acres. It is in the uplands
and is generally undulating or gently rolling, but some
aveas are nearly level and others are hilly. Most of this
association is north of the South Platte River on the
higher divides between creeks; some of it is in the south-
eastern part of the county.

_The Vona soils make up about two-thirds of the asso-
ciation, but the Dwyer soils make up about 10 percent.
The rest of the association consists mainly of Ascalon
and Valentine soils and of Dune land.

The Vona soils are deep and have a sandy loam or
loamy sand surface layer and a sandy loam subsoil in
which lime has accumulated in the lower part. These
soils are mostly undulating to rolling, but some areas are
nearly level. The Dwyer soils are deep sands on hills
and ridges in the uplands. They have free lime in their
subsoil and, in most areas, in their surface soil.

The Ascalon soils are on gentle, concave slopes and
resemble the Vona soils but are somewhat darker and
have more clay in their subsoil. ILike the Dwyer soils,
the Valentine soils are sands, but they have no free lime.
Dune land consists of bare sand that occurs mostly in
blowouts and in eroded areas.

Most of this association is in grass and is used for
grazing. A few areas of the Vona and Ascalon soils
produce dryfarmed wheat and sorghum. Soil blowing is
a serious hazard where these soils are cultivated.

8. Weld-Colby-Adena Association

Deep loamy soils of the uplands

This association, totaling about 70,000 acres, is in the
uplands and is dominantly nearly level or gently undulat-
ing, but some areas near drainageways are sloping, It
oceurs primarily in the southwestern corner of the county,
in a south-central area west of Badger Creek, and near
the center of the county north of the South Platte River.

The Weld soils amount to about 40 percent of the asso-
ciation; the Colby soils, about 30 percent; and the Adena
soily, about 23 percent. Small areag of Koen soils also
occur.

The Weld soils are nearly level in most places. The
surface layer is loam, except in a few areas adjacent to
areas of eroded sandy soils, where 1t is loamy sand. The
subsoil is heavy clay loam or light clay in which lime
has accumulated in the lower part. The Colby soils
occupy the steeper parts of this association. They have
a thin loam or a sandy loam surface layer and a loamy
subsoil that differs little from the parent loess. The

Adena soils occupy the intermediate slopes between
adjoining steeper areas of Colby soils or between areas
of the Colby and the Weld soils, The Adena soils have
a thin loam surface layer and a thin clay loam subsoil
that has lime in the lower part.

The Koen soils are in slight depressions or concave
areas ‘within larger areas of Weld soils. The Ioen soils
have a thin loam surface layer and a clay subsoil that is
strongly alkaline in the lower part.

About two-thirds of this association is dryfarmed, pri-
marily for wheat. Practices are needed for conservin
moisture and controlling soil blowing. Water for irri-
gation is available in only a few places, but where it is
available, corn, sugarbeets, alfalfa, beans, and small
grains are grown successfully. The steeper areas of this
association, mainly areas of Colby soils, are mostly in
grass and are used for grazing.

9. Ascalon-Platner-Stoneham Association
Deep lowmy and sandy soils of the uplands

This association oeccupies extensive, nearly level to
gently rolling areas adjacent to the Vona-Idwyer associa-
tion. These areas total about 108,000 acres and are pri-
ntarily in the northern one-third of the county, though
about 10,000 acres is near the southeastern corner.

The Ascalon soils amount to about 75 percent of the
association, and the Platner soils to about 15 percent.
The rest of the association consists mostly of gently roll-
ing Stoneham soils and small areas of Rago, Vona, and
Haxtun. soils,

The dominant, Ascalon soils are deep and have a drak-
colored sandy loam or loamy sand surface layer, except
where erosion is severe. Their subsoil is sandy clay
loam containing free lime in the lower part. Most of the
Ascalon soils are nearly level or gently sloping. The
Platner soils are mostly nearly level. These deep soils
have a dark-colored loam or fine sandy loam surface layer
and a heavy clay loam or clay subsoil. The Stoneham
soils are deep and have a light-colored loam surface layer
that contains some gravel. Their subsoil is Joam or light
clay loam and also contains gravel.

The Rago soils are deep and have a dark-colored loam
surface layer and a clay loam subsoil. They occupy
swales within areas of Ascalon or Platner soils. The
Vona soils occupy ridges and have a light-colored sandy
loam or loamy sand surface layer and a sandy loam sub-
soil. The nearly level Iaxtun soils have a dark-colored
loamy sand surface layer and a dark-colored sandy loam
subsoil that is underlain by buried soils.

About half of this association is cultivated, mainly to
dryfarmed wheat or sorghum. A small acreage is ir-
rigated by water from the Riverside Canal system. Prac-
tices that conserve moisture and control soil blowing are
needed in dryfarmed areas. The areas that are not cul-
tivated are in grass and are used for grazing.

10. Valentine-Truckton Association

Very sandy soils of the uplands
This association, the most extensive m the county,
totals about 265,000 acres, All of the association is in °
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the mearly level to hilly uplands south of the South
Platte River. Much of it is dunelike.

Valentine soils amount to about 70 percent of the asso-
ciation, and Truckton soils to about 20 percent. Small
areas of Dune land and Vona soils also occur, Valentine
soils are deep and loose. They have a thin sand surface
layer and a sand subscil. They are mostly rolling to
hilly, but some areas are nearly level. The Truckton soils
are deep and have a dark-colored sandy loam or loamy
sand surface layer and a sandy loam subsoil.

Dane land consists mainly of blowouts and eroded areas
of Valentine soils. The Vona soils have a light-colored
loamy sand surface layer and a sandy loam subsoil.

Nearly all of this association is in grassland and is
used for grazing. Only a small acreage is cultivated. In
recent years irrigation ‘wells have heen dug in a few areas,
and sprinklers are used mostly to grow irrigated corn or
alfalfa. Use of these soils for cultivated crops is limited
by low moisture-holding capacity and susceptibility to
blowing.

11. Bijou-Bresser Association

Noncaleareous sandy soils of the terraces

This association occurs only south of the South Platte
River in the western part of the county, It occupies
about 51,000 acres, mostly on nearly level ferraces along
Bijou, Kiowa, and Antelope Creeks.

The Bijou and Bresser soils each make up about 45
percentt of the association, and the Bonaccord, Bankard,
. Blakeland, and Valentine soils make up most of the rest.

The Bijou soils are deep or moderately deep. They
have a light-colored sandy loam or loamy sand surface
layer and a sandy loam or heavy loamy sand subsoil. In
most areas, these soils overlie sand and gravel. The
Bijou soils developed mostly in noncalcareous sandy allu-
vium that washed from areas of arkosic sandstone.

The Bresser soils developed in material similar to that
of the Bijou soils.. The Bresser soils have a darker col-
ored surface layer than the Bijou soils and have a sandy
clay loam subsoil. In many areas, at a depth of 36 to 60
inches, the Bresser soils are stratified with loamy or clay-
ey alluvium.

The Bonaccord are deep and dark colorad. They have a
clay surface layer and a clay subsoil and occur on a low,
flat terrace along Kiowa Creek. The sandy Bankard soils
lie in low positions along creeks and are flonded frequently.
The Blakeland and Valentine s0ils are both deep sands on
hills or ridges. The Blakeland soils have a dark-
colored surface layer and a coherent, though sandy, sub-
soil, The Valentine soils are light-colored Ioose sands.

Nearly all of the acreage of the Bresser soils, and about
half that of the Bijou soils, is used as irrigated cropland.
Wells supply the water for most of the irrigated areas.
The major crops are corn, sugarbeets, beans, alfalfa, and
small grains. The main difficulty in irrigating these
soils is uniform application of water. The Bijou sotls
have only moderate water-holding capacity and moderate
fertility. A few areas of Bijou soils are in dryfarmed
wheat or sorghums, but these soils are not favored by
. most farmers for dryfarming, because their sandy surface
- soll blows readily. The areas of this association that
are not cultivated are in grass and are used for grazing.

Descriptions of the Soils

This section describes the soil series, or groups of sim-
ilar soils, and the single soils, or mapping units, of Mor-
gan County. The acreage and proportionate extent of
each mapping unit are given in|table 1.

The pll)‘(lzoec%ure in thi%1 section 1§ 1irst to describe the
soil series and then the mapping units in the series. Thus
to get full information on any one mapping unit, it is nec-
essary to read the description of that unit and also the
description of the soil series to which it belongs. As
mentioned in the section “How This Survey Was Made,”
not all mapping units are members of a soil series. For
example, Dune land and Wet alluvial land are miscellan-
eous land types and do not belong to a soil series; never-
theless, they mre listed in alphabetic order along with the
series,

Following the name of cach mapping unit, there is
a symbol in parentheses. This symbol identifies the map-
ping unit on the detailed soil map. Listed at the end of

each deseription of a mapping unit are the capability

unit, either dryland or irrigated, or both, and the range
site in which the mapping unit has been placed. The
pages on which each capability unit and each range site
aro described can be found by referring to the “Guide to
Mapping Units” at the back of this survey.

Soil scientists, engineers, students, and others swho want
detailed descriptions of the soil series should turn to the
gection “Formation and Classification of Seils.” Many
terms used in the soil descriptions and other sections are
defined in the Glossary.

Adena Series

The Adena series consists of well-drained soils on up-
lands mantled with loess. These soils are moderate to
high in natural fertility. Their native vegetation is
mainly blue grama and buffalograss.

The surface layer consists of brown to dark grayish-
brown loam that is 3 or 4 inches thick and free of lime.
It is underlain by 3 to 5 inches of brown to dark-brown
heavy clay loam to clay that is also free of lime and has
strong, fine, blocky structure. The subsoil grades rapidly
to pale-brown or yellowish-brown, nearly uniform, limy
loess of very fine sandy loam or loam texture. This loess
extends to a depth of 4 feet or more.

In Morgan County, Adena soils are mapped only with
Colby soils in a complex.

Apishapa Series

In the Apishapa series are somewhat poorly drained and
poorly drained, alluvial soils that developed 1n clayey allu-
vium on low terraces and flood plains in the southeastern
part of the county. Im undrained areas the water table
normally is high.

The surface layer of these soils is grayish-brown Iimy
clay that is 8 to 12 inches thick and has weak blocky
structure. It is underlain by gray to olive-colored, mas-
sive, limy clay that contains a considerable amount of
concretions and crystals of caleium sulfate (gypsum).
Yellowish-brown mottles are common at or below a depth
of about 3 feet. In some areas, the substratum below a
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TABLE. 1 —Approximate acreage and proportionate extent of the soils

Soils Area Extent Soils Arca | Extent
Acres Percend Acrez Pereent
Apishapa elay o 700 0.1 || Heldt elay, 0 to 1 percent slopes_._ .-~ 186, 850 2,0
Asealon loamy sand, 1 to 3 percent slopes_..__| 15, 970 1.9 || Heldt elay, 1 to 3 percent slopes____ - ____ 1, 280 .2
Asealon loamy sand, 3 to § percent slopes.. . __ 9, 430 1.1 || Heldt elay, saline_____________ . - -___ 780 .1
Asealon sandy clay loam, 3 to 9 percent slopes, Heldt elay loam, @ to I percent slopes ...~ 7, 200 .9
eroded_ _ .. ______ .. e 1, 300 .2 || Heldt elay loam, 1 to 3 percent slopes___ .- -- 3, 520 .4
Asecalon sandy loam, 1 to 3 percent slopes_____ 25, 870 3.1 || Heldt elay loam, saline. . _ ... 770 .1
Ascalon sandy loam, 3 to 5 percent slopes_ .. __ 18, 010 2.2 || Heldt sandy loam, 0 to 1 percent slopes_______ 5,150 .6
Ascalon sandy loam, 5 to 9 percent slopes_____ 7, 240 .9 || Heldt sandy loam, 1 to 3 percent slopes_____._ 1, 320 .2
Ascalon-Platner sandy loams, 1 to 5 percent Heldt-Koen eomplex. oo 4, 920 . B
SlOPES . o 2, 850 .3 || Las loam, saline__ _ _ oo 2,240 .3
Bankard sandy leam___ . ______._ 4, 380 .5 || Limon clay, 0 to ] percent slopes_ . _________ 3, 110 .4
Bankard soils_ e 14, 510 1.8 || Limon elay, saline, 0 to 1 percent slopes.______ 2, 340 .3
Bijou loamy sand, 0 to 1 percent slopes_______ 13, 860 1.7 || Nunn clay loam, 0 to 1 percent slopes..___.___ 11, 890 1.4
Bijou loamy sand, 1 to 3 percent slopes_ ______ 8, 700 1.1 || Nunn clay loam, 1 to § percent slopes.____.___ 1, 780 .2
Bijou sandy clay loam, 0 to 1 percent slopes__.. 650 .1 || Nunn loam, 0 to 1 percent slopes_____._ ... ___ 7, 780 .9
Bijou sandy loam, 0 to 1 pereent slopes___..... 6, 310 .8 || Nunn loam, 1 to 3 percent slopes_______.___ .. 4, 090 .5
Bijou sandy loam, 1 to 3 percent slopes. - _____ 690 .1 || Nunn loamy sand, 0 to 1 percent slopes_______ 1, 030 .1
Bijou sandy loam, moderately deep, 0 to 1 Nunn sandy leam, 0 to 1 percent slopes.__..___ 4, 600 .6
percent slopes. . e~ 2, 430 .3 || Olney loamy sand, terrace, 0 to 1 percent
Bijou sandy loam, moderately deep, 1 to 3 Blopes . e 360 Q]
percent slopes_ oo oo 330 .1 || Olney loamy sand, terrace, 1 to 3 percent slopes_; 1, 180 .1
Blakeland-Valentine loamy sands_ oo _- 2, 210 .3 || Olney sandy loam, terrace, 0 to 1 percent slopes_| 2, 250 .3
Bonaccord clay_ oo 600 .1 || Olney sandy loam, saline, terrace, 0 to 1 per-
Breaks-Alluvial land complex_ _________.. . 530 .1 eent slopes. - 270 ®
Brasser clay loam, terrace, © to 1 percent Platner fine sandy loam__ ... _______ 14, 550 1.8
1 [v) o 1=t U SR 5, 230 .6 ! Platner loam____ oo 1, 510 .2
Bresser loamy sand, terrace, 0 to 1 percent | Rago loam_ ..o 4, 370 .5
SlOPeS - e 6, 380 . 8 i| Renohill loam, 1 to 3 pereent slopes._.__._____ 520 .1
Bresser loamy sand, terrace, 1 to 3 percent || Renohill loam, 3 to 5 percent slopes___._____._ 1,970 .2
SlOPe8 e 2,120 . 3 i| Renohill-Shingle loams, 5 to 9 percent slopes___ 670 .1
Bresser sandy loam, deep, terrace, 0 to 1 percent | Riverwash_ __ . oo 350 Q)
glopes_ e 13, 360 1, 6. | Samsil gravelly soils, hilly ___ .. _______ 8, 250 1.0
Bresser sandy loam, deep, terrace, 1 to 3 percent Bhingle soils - - . e 3, 580 .4
Slopes_ e 1, 600 .2 || Stoneham loam, 1 to 3 percent slopes.__..____ 3, 450 .4
Bresser sandy loam, moderately deep, terrace, 0 Stoneham loam, 3 to 5 percent slopes_ __ .- 2, 670 .3
to 1 percent slopes____ . oo __ 4, 790 .6 | Stonecham loam, 5§ to 12 pereent slopes. _ -~ 6, 430 .7
Bregser sandy loam, moderately deep, terrace, Stoneham loam, shallow, 1 to § percent slopes__ 760 .1
1to 3 percentslopes. .. . 800 .1 |j Stoneham loam, shallow, 3 to 5 percent slopes._| 2, 180 -3
Bresser soils, terrace, 3 to 5 percent slopes.____ 890 .1 || Tassel-Terry fine gandy loams, 5 to 20 percent
Briggsdale clay loam, 1 fo 3 percent slopes_____ 1, 510 .2 slopes. e 4, 750 .6
Briggsdale fine sandy loam, 1'to 3 percent glopes_| 5, 240 . 6 ‘| Terry fine sandy loam, 1 to 3 percent slopes ___| 1, 500 .2
Cascajo soils and gravelly land_ .. _______ 4, 680D .6 | Terry fine sandy loam, 3 to 7 percent slopes___.| 6, 800 .8
Celby loam, 1 to 3 percent slopes.____-._.____ 1, 450 . 2 | Travessilla-Roek outerop eomplex_ ... _____ 7, 900 Lo
Colby loam, 3 to 5 percent slopes_._____.._ .~ 3, 200 .4 | Truckton loamy sand, 1 to 3 percent slopes.__.| 25, 010 3.1
Colby loam, 5 to 9 percent slopes_____________ 5, 810 .7 | Truckton loamy sand, 3 to 5 pereent slopes____| 7, 380 .9
Colby loam, 9 to 20 percent slopes_______._____ 510 .1 :| TFruckton soils, 3 to 9 percent slopes__. .. ____ 21, 020 2.6
Colby loam, 9 to 30 pereent slopes, eroded..___ 1, 460 .2 || Valentinesgand_ __ _____ . _________ ... 18, 530 2.3
Colby sandy loam, 1 to 3 percent slopes___..__. 260 (1 || Valentine sand, hilly___.___.__.__.____.____ (136, 000 16. 6
Colby sandy loam, 3 to 5 percent slopes___—_... 650 .1 || Valentine-Dune land complex________________ 3, 210 .4
Colby sandy loam, 5 to 9 percent slopes_.__.__ 370 () || Valentine-Dwyer sands, terrace___ ... ___ 8, 940 1.1
Colby-Adena loams, 1 to 3 percent slopes______ 4, 050 .5 || Vona loamy sand, 0 to 3 percent slopes ... ___ 18, 030 2.2
Colby-Adena loams, 3 to 5 percent slopes______ 11, 780 1. 4 || Vona loamy sand, 3 to 5 percent slopes________ 5, 970 i
Colby-Adena loams, 5 to 9 percent slopes______ 11, 460 1. 4 || Vona loamy sand, 5 to 9 percent slopes_____... 41, 350 5.0
Dune land_ . 10, 030 1. 2 || Vona loamy sand, terrace, O to 1 percent slopes | 2, 540 . B
Dwyer sand, hilly_ _ ________._ - 11, 120 1.3 || Vona loamy sand, terrace, 1 1o 3 percent slopes_| 1, 490 .2
Dwyer sand, wet variant_ ____ . __ ... _____ 1, 540 .2 1| Vona sandy loam, 1 to 3 pereent slopes._.______ 5, 500 i
Fort Collins loam, 0 to 1 pereent slopes_ .. ____ 6, 500 .8 || Vona sandy loam, 3 to 5 pereent slopes________ 9, 750 1.2
Fort Collins loam, 1 to 3 percent slopes....-__ 6, 950 .8 || Vona sandy loam, 5 to 9 percent slopes__.._.____ 3, 200 I
Fort Collins sandy loam, 0 to 1 percent slopes__| 1, 700 .2 || Vona sandy loam, terrace, 0 to 1 percent slopes.| 3, 370 I
Fort Collins sandy loam, 1 to 3 percent slopes__ 560 .1 || Vona sandy loam, terrace, L fo 3 percent slopes_| 3, 600 .4
Gilerest loamy sand, 0 to 1 perecent slopes__ ___ 360 0 Vona, Dwyer and Valentine soils, 3 to 9 percent
Gilerest loamy sand, 1 to 3 pereent slopes_ . ___ 750 .1 slopes_ el 12, 600 15
Gilerest sandy loam, 0 to 1 percent slopes. .. 970 .1 || Wann elay loam, saline_____________.. .. 1, 890 .2
Gilerest sandy loam, 1 to 3 percent slopes__ ... 780 .1 || Wann fine sandy loam, saline_ . _________._ 8, 010 1.0
Gilerest soils, 3 to 5 percent slopes____________ i, 010 .1 (| Wann loamy sand, saline________________.__. 620 1
Haverson ¢lay loam, ( to 1 percent slopes_____ 4,110 .5 {| Weld loam, 1 to 3 percentslopes__________.._._ 27, 640 3. 4
Haverson loam, 0 to 1 percent slopes_.._______| 5,120 .6 || Weld loam, 3 to & pereent slopes_____.______._ 1, 590 .2
Havergon loam, 1 to 3 percent slopes__________ 7,210 .9 || Weld loamy sand, 0 to 3 percent slopes_..______| 1,550 .2
Haverson sandy loam, 0 to 1 percent slopes____[ 1, %00 , 2 1 Weld-Koen loams, 0 to 3 pereent slopes_ - __ 2,350 .3
Haverson sandy loam, 1 to 3 percent slopes__. .| 1,180 1 || Wet alluvial land- - o oo __ 1,950 .3
Haverson sandy loam, 3 to 5 percent slopes____ 710 -1 ‘
Haxtun loamy sand, 0 to 3 percent slopes__ . __ 2, 600 .3 Tobal - - o e 820, 480 100. ¢

! Less than 0.05 percent.
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depth of about 4 feet is clay loam that grades to fine
gandy loam and leam.

Apishapa clay (0 to 1 percent slopes) (Ap}.~—This soil
cccurs on nearly level, low terraces and flood plains. The
largest areas are along Big Beaver Creek in the south-
eastern part of the county.

The profile of this soil is similar to the one described
for the series. This soil is slightly saline or moderately
saline, Salinity is slight where the water table is lower
than normal or where drainage ditches have been dug.
Water enters and moves through this soil slowly. The
water-holding capacity is high, but in saline areas some
of the water is not available to plants.

This soil is used for irrigated crops and for hay and
pasture consisting of salt-tolerant native grasses. Irri-
gated areas are suited to salt-tolerant crops. Drainage
and the disposal of excess salts are needed before this soil
is suited to irrigated general crops. Capability unit
IVw-11 (irrigated), VIw-1 (dryland); Salt Meadow
range site.

Ascalon Series

In the Ascalon series are deep, well-drained soils on
nearly level to steep uplands. These soils are extensive
in this county and occur in the north-central, north-
eastern, and southeastern parts. Natural fertility is
moderate to high.

The surface layer of the Ascalon soils ranges from 5
to 12 inches in thickness and from sandy clay loam to
loamy sand in texture. It is very dark brown or very
dark grayish brown and free of lime. Tt normally has
granular or crumb structure and is easily ‘worked. The
subsoil ranges from 4 to 12 inches in thickness and from
heavy sandy loam to heavy sandy clay loam in texture. It
normally is brown or dark-brown sandy clay loam that
has moderate, medium, prismatic structure,
is also free of lime, but it grades rapidly to the underlying
material, a strongly calcareous sandy loam that contains
pebbles in some places. The underlying material is easily
penetrated by plant roots and water.

These soils are generally used for wheat, barley, sor-
ghum, and other dryfarmed crops commonly grown in the
county. Some areas are irrigated. TFairly large areas
are in range consisting mainly of grama, western wheat-
grass, and sand bluestem. Cultivated areas are subject
to soil blowing, and water erosion is an additional hazard
on the steeper slopes,

Ascalon loamy sand, 1 to 3 percent slopes (AsB).—This
soil is on uplands throughout the county. In most places
it occurs with large areas of Vona soils,

The loamy sand surface layer is 8 to 12 inches thick.
The subsoil, about 8 inches thick, is sandy clay loam.
Lime occurs at a depth of 16 to 20 inches.

Included in mapping were small areas of Vona loamy
sand, 0 to 3 percent slopes, and of Ascalon sandy loam, 1
to 8 percent slopes.

In cultivated areas the major hazards are wind erosion
and water erosion. The surface layer has low water-

holding capacity and a high water-intake rate. Wind

stripcropping or stubble mulching reduces the danger of
soil blowing and helps to keep the soil productive. Ca-

This layer

pability unit IXle-14 (irrigmted), IVe-3 (dryland);
Sandy Plains range site. _

Ascalon loamy sand, 3 to 5 percent slopes (AsC].—This
soil occurs on uplands throughout the county. Most
areas are i gI'ElSS.

The loamy sand surface layer is about 8 inches thick,
The subsoil, about 6 to 7 inches thick, is sandy clay
loam. Lime cccurs at a depth of 15 to 17 inches in most
places and at 10 to 12 inches in moderately eroded areas.

Erosion can be controlled in irrigated areas by seeding
small grains and hay. Capability unit TVe-13 (irrigated),
VIe-2 (dryland); Sandy Plains range site.

Ascalon sandy clay loam, 3 to 9 percent slopes,
eroded (AtD2}.—This soil occurs thronghout the county.

In most areas erosion has removed from 50 to 75 per-
cent of the original surface layer. In some places, both
the surface layer and the subsoil have been removed and
the limy underlying material is at the surface. The sur-
face Jayer is a mixture of the remaining parts of the sur-
face layer and subsoil or is a mixture of the subsoil and
limy material. In dryfarmed areas small blowouts and
shallow gullies are common. ,

Areas that are dryfarmed could be put to better use by
reseeding adapted grasses and used as range. If com-
mercial fertilizer and barnyard manure are applied in
irrigated areas, fertility is restored and close-growing
crops, such as hay or small grains, can then be seeded.
Capability unit IVe-12 (irrigated), VIe-5 (dryland);
Loamy Plains range site.

Ascalon sandy Toam, 1 te 3 percent slopes {AvR].—This
soil occurs on uplands throughout the county. Large
areas are used for dryfarming and, in some parts of the
county, fairly large areas are in grass.

The surface layer is sandy loam or fine sandy loam
about 6 inches thick, and the subsoil is a sandy clay
loam about 8 inches thick. Lime occurs at a depth of 14
to 18 inches in most places and at 10 to 12 inches in
moderately eroded areas.

Included in mapping were small areas of Ascalon
loamy sand and Vona sandy loam. Also included in the
northwestern part of the county are areas of Stoneham
loam, 1 to 3 percent slopes, that may make up as much
as 10 percent of any area mapped.

In cultivated areas wind erosion and water erosion are
the main hazards. Wind stripcropping or stubble mulch-
ing helps control soil blowing. This soil is well suited to
irrigation because it is easily worked, has good water-
holding capacity, and is moderate to high in natural
fertility. Capability unit ITe-13 (irrigated), IITe-1
(dryland) ; Sandy Plains range site.

Ascalon sandy loam, 3 to & percent slopes (AuC).—This
soil occurs on uplands throughout the county. Large
areas are dryfarmed, and large areas are in range. In the
north-central part of the county, small areas are irrigated,

The surface layer is sandy loam or very fine sandy
loam about 6 inches thick. The subsoil is sandy clay
loam about 6 or 7 inches thick. In some moderately
eroded areas, lime is at a depth of only 9 inches.

Included in mapping, in the north-central and north-
eastern parts of the county, were areas of Vona sandy
loam, 3 to 5 percent slopes that make up as much as 10
percent of any area mapped. Also included, in the north-
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western part of the county, were areas of Stoneham loam,
3 to 5 percent slopes, that make up as much as 10 percent
of any area mapped, and small areas of Vona sandy loam,
8 to 5 percent slopes.

In cultivated fields soil blowing and ‘water erosion are
the major hazards. Wind striperopping or stubble mulch-
ing helps control erosion in dryfarmed areas. TFrosion can
be controlled in irrigated fields by producing small grain
or hay. Capability unit I1Ie-12 (irrigated), IVe-2 (dry-
land) ; Sandy Plains range site.

Ascalon sandy loam, 5 to 9 percent slopes [AuD}.—This
soil occurs on uplands throughout the county. Most areas
are in range, but some small areas are dryfarmed or ir-
rigated.

The gurface layer and the subsoil are normally slightly
thinner than those of Ascalon sandy loam, 3 to 5 per-
cent slopes. In most places lime occurs at a depth of 10
or 11 inches, buf. it is only 7 or 8 inches from the surface
in moderately eroded areas.

Included in mapping were areas of Vona sandy loam,
5 to 9 percent slopes, and of Stoneham loam, 5 to 12
percent slopes, The Vona soil makes up as much as 10
percent of any area mapped in the north-central and
northeastern parts of the county and is in small areas in
the northwestern part. The Stoneham soil makes up as
much as 5 percent of any area mapped in the northwest-
ern part of the county.

Soil blowing and water erosion are serious hagzards in
cultivated areas. In dryfarmed fields stubble mulching
helps control erosion. Erosion can be controlled in irri-
gated areas by seeding plants for pasture or hay. Ca-
pability unit IVe-12 (irrigated), IVe-8 (dryland);
Sandy Plains range site,

Ascalon-Platner sandy loams, 1 to 5 percent slopes
{AvB).—These soils occur on uplands, mostly in the north-
eastern part of the county. They are so intermingled
that each soil was not mapped separately, The Ascalon
sandy loam makes up 70 percent or more of the mapping
unit and is similar to Ascalon sandy loam, 3 to 5 per-
cent slopes, Platner fine sandy loam makes up the rest.
It occurs on slopes of 0 to 8 vercent and is similar to
* the Platner fine sandy loam described for the Platner
geries.

Soil blowing and water erosion are the main hazards
in cultivated areas. In the dryfarmed areas wind strip-
cropping and stubble mulching help control erosion.
None of this mapping unit is irrigated. Capability unit
IVe2 (dryland)}; Sandy Plains range site.

Bankard Series

In the Bankard series are sandy or loamy seils in allu-
vinm that was recently deposited on bottom lands along
the major streams of the county. These soils are nearly
lexiel to hummocky and in places are cut by stream chan-
nels,

The surface layer ranges from loam to sand. Sand or
a mixture of sand and gravel underlies the surface layer
and contains thin discontinuons seams of a finer textured
material.

Bankard soils are well drained to excessively drained.
They absorb water rapidly but have poor water-holding
capacity. Flooding from the adjacent streams is likely,

?nd ground water is generally within 15 feet of the sur-
ace.

Bankard soils are mostly in pasture, but corn and
alfalfa are grown on the less sandy soils. Yields are low
because these soils are shallow and have low water-
holding capacity.

Bankard sandy loam (0 to 3 percent slopes) (Ba).—This
soil occurs on the bottom lands along the South Platte
River, Bijou Creek, and Kiowa Creek. Slopes of 1 per-
cent or less are dominant,

The surface layer, about 6 to 8 inches thick, is sandy
loam. It is underlain by sand or sand and gravel at a
depth of 8 to 15 inches. The surface layer 1s normally
limy, except in some areas along Bijou Creek.

Included in mapping along the South Platte River
were a few small areas that have a loam surface layer.
Also included were areas that have a coarse sandy loam
surface layer.

This soil is not well suited to irrigation. It is shallow
to sand or mixed sand and gravel, and flooding is likely.
If it is irrigated, suitable crops are alfalfa or another
close-growing crop. This soil is not sunitable for dry-
farming. apability unit IVe-12 (irrigated), VIw-3
(dryland) ; not classified as a range site.

Bankard soils (0 to 6 percent slopes) (Bk).—These soils
occur mainly on bottom lands along the South Platte
River and Bijou Creek.

The surface layer is 6 to 10 inches of light-colored
sand in most places, but small areas of loamy sands
occur. Except in places along Bijou Creek, the surface
layer is limy. The rate of water intake is more rapid
than that of Bankard sandy loam, and the water-holding
capacity is lower. Soil blowing is more likely.

This soil is not suitable for cultivation, because it is
shallow to sand or mixed sand and gravel and is sus-
ceptible to flooding and to soil blowing. Capability
unit VIIw-1 (dryland); not classified as a range site.

Bijou Series

The Bijou series consists of brown, deep to moderately
deep, loamy and sandy soils that formed on terraces in
noncalcareous, arkosic alluvium. The substratum varies
in texture. These soils are normally well drained but are
excessively drained in places.

The surface layer, about 8 to 17 inches thick, ranges
from brown to light-brown sandy clay loam to loamy
sand. It is free of lime and easily worked. To the
depth normally plowed, this layer has wealk, fine, granu-
lar structure or is single grained, but below plow depth,
it generally has weak, coarse, blocky structure. The sub-
soil is brown to dark-brown, lime-free sandy loam or
coarse sandy loam 10 to 15 inches thick. It has weak to
moderate blocky structure and is very hard when dry but
friable when moist. The underlying material is at a
depth of 86 to 50 inches and consists of light yellowish-
brown to olive-brown, lime-fres loamy coarse sand and
sand.

Water is taken into the surface layer at a rapid to
moderate rate, and its movement through the subsoil is
rapid. The water-holding capacity ranges from low to
moderate. Generally, natural fertility is moderate. Soil
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blowing and water erosion are hazards in unprotected
areas.

Bijou loamy sand, 0 to 1 percent slopes (BIA).—This
soil occurs mainly in the west-central and southwestern
parts of the county.

The surface layer is 10 to 15 inches thick and consists
of light-brown to brown, lime-free loamy sand that is
easily worked and rapidly permeable to air and water.
The subsoil is brown to dark-brown, lime-free sandy
loam, 10 to 15 inches thick. It has ‘weak to moderate
blocky structure and is very hard when dry but friable
when moist. Depth to the loamy coarse sand or sand
ranges from 36 to about 45 inches.

Included in mapping were areas of Bijou sandy loam,
moderately deep, 0 to 1 percent slopes, and of Bijou
loamy sand, 1 to 3 percent slopes. These inclusions make
up as much as 10 percent of any mapped area.

This soil is used for sugarbeets and corn, but yields are
low. In irrigated fields management is needed that les-
sens the leaching of plant nutrients and that controls
wind erosion., Irrigation water is better controlled and
leaching is lessened if the irrigations are light, frequent,
and in short runs. In some areas land leveling is needed
so that the water spreads uniformly, but this leveling
should not be done during windy periods.

Soil blowing, the major hazard in dryfarmed areas, can
be partly controlled by striperopping and stubble mulch-
ing. Capability unit IITe-14 (irrigated), IVe-5 (dry-
Jand) ; Sandy Plains range site.

Bijou loamy sand, 1 fo 3 percent slopes (BIR).—This
soll occurs mainly in the west-central and southwestern
parts of the county. The profile of this soil is similar
to that of Bijou loamy sand, 0 to 1 percent slopes.

Included in mapping were areas of Bijou loamy sand,
0 to 1 percent slopes. These inclusions make up as much
as 10 percent of any mapped area. Also included were
small areas of Bijou sandy loam, 1 to 3 percent slopes.

Because of slope, water erosion is a hazard in both
irrigated and dryfarmed fields. In irrigated fields light,
frequent applications of water and short runs help to
control erosion. They also lessen deep percolation and
the consequent loss of water and plant nutrients. Tand
leveling may be needed so that water spreads uniformly,
but this leveling should not be done during windy pe-
riods. Returning crop residue to the soil and using
barnyard manure or green-manure crops are practices
that help in maintaining organic matter and fertility.

Soil blowing is a major hazard in dryfarmed areas, but
it can be controlled by stubble mulching and wind strip-
cropping. Emergency tillage may be needed where the
surface cover is not adequate for protection. Capability
unit ITTe-14 (irrigated), TVe-5 (dryland); Sandy Plains
range site.

Bijou sandy clay loam, 0 to 1 percent slopes [BmA).—
This soil occurs mainly in or near Wiggins in the west-
central part of the county.

The surface layer was probably deposited by flood-
water. It consists of brown sandy clay loam that is
massive or has weak, coarse, crumb structure. This layer
ranges from about 8 to 14 inches in thickness. The pres-
ent subsoil was the original surface layer and part of the
subsoil of an older soil that has been covered with allu-
vinm. The upper 10 inches of the present subsoil is
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brown to dark grayish-brown loamy sand or light sandy
loam that has weak, fine, granular structure. The lower
part of the subsoil consists of 8 to 15 inches of brown to
dark-brown sandy loam that has moderate, coarse, blocky
structure. DBoth the surface layer and the subsoil are free
of lime. Depth to sand ranges from about 40 to 50 inches.
In some areas weak spots of lime occur below about 40
inches. '

Included in mapping were areas of Bresser clay loam,
terrace, 0 to 1 percent slopes, that make up as much as 10
percent of any mapped area.

This soil is well suited to irrigation and most
of the acreage is irrigated. Crop residue should be re-
turned to the soil. Use of barnyard manure and green-
manure crops helps to maintain fertility and the content
of organic matter.

In dryfarmed areas stubble mulching and wind strip-
cropping help to conserve moisture and reduce soil blow-
ing. Capability unit I-11 (irrigated), IVe-1 (dryland);
Clayey Plains range site.

Bijou sandy loam, 0 to 1 percent slopes [BnA).—This
soil oceurs mainly in the west-central and southwestern
parts of the county.

The surface layer is light-brown to brown sandy loam
about 10 inches thick. It is easily worked. The sub-
soil, to a depth of about 10 to 12 inches, 1s a brown to
dark-brown sandy loam that has weak to moderate blocky
structure and is very hard when dry but friable when
moist. This layer is underlain by light sandy loam or
loamy sand that extends to a depth of about 36 inches.

Figure 3.—A high yield of onions on Bijou sandy clay leam, 0 to 1
percent slopes.
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The surface layer and subsoil are free of lime. The un-
derlying material extends from a depth of about 86 to
about 50 inches and consists of loamy coarse sand or sand.
It is also free of lime, except for a few spots where there
is a small amount.

Included in mapping were areas of Bijou sandy loam,
moderately deep, 0 to 1 percent slopes, that make up as
much as 10 percent of any area mapped. Also included
were small areas of Bijou loamy sand, 0 to 1 percent
slopes.

This soil is moderately well suited to irrigation. Light,
frequent irrigations and short runs help to reduce the
loss of water and plant nutrients through deep percola-
tion. In some areas land leveling is needed so that water
is spread uniformly, but this leveling should not be done
during windy periods. Applying commercial fertilizer
and barnyard manure and returning maximum amounts
of crop Tesidue to this soil help to keep it productive.

In dryfarmed areas stubble mulching and wind strip-
cropping help to conserve moisture and to control soil
blowing. Capability unit IIs-12 (irrigated), IVe—4 (dry-
lIand}) ; Sandy Plains range site.

Bijou sandy loam, 1 to 3 percent slopes (BnB).—This
s0il occurs mainly in the west-central and southwestern
parts of the county.

The profile of this soil is similar to that described for
Bijou sandy loam, 0 to 1 percent slopes,

Included in mapping were areas of Bijou sandy loam,
moderately deep, 1 to 3 percent slopes, that make up as
much as 10 percent of any area mapped, Also included
were small areas of Bijou loamy sand, 1 to 3 percent
slopes.

In both dryfarmed and irrigated fields, soil blowing
and water erosion are the main hazards. More careful
control of irrigation water is required on this soil than on
Bijou sandy loam, 0 to 1 percent slopes. Capability unit
TIle-13 (irrigated), TVe—4, (dryland); Sandy Plains
range site.

Bijou sandy loam, moderately deep, 0 to 1 percent
slopes {BoA].—This soil occurs mainly in the west-central
and southwestern parts of the county. Depth to the loamy
coarse sand or sand that underlies this soil is only 20 to
36 inches, less than that of the soil described for the
serjes.

Included in mapping ‘were areas of Bijou sandy loam, 0
to 1 percent slopes that make up as much as 10 percent
of any area mapped. Also included were small areas of
Bijou loamy sand, 0 to 1 percent slopes.

Because this soil is shallow over sand, the water-hold-
ing capacity is fairly low. Required for efficient use of
water are light, frequent irrigations and short runs. In
some areas land leveling is needed so that water spreads
uniformly, but this leveling should not be done during the
windy season. Deep cuts should be avoided during level-
ing because the sandy substratum is near the surface.
Adding eommercial fertilizer and barnyard manure and
returning large amounts of crop residue to this soil help
to keep it productive.

By stubblé mulching and wind striperopping in dry-
farmed fields, moisture is conserved and soil blowing is
controlled. Capability unit ITIs-12 (irrigated), IVe-4
(dryland) ; Sandy Plains range site.

Bijou sandy loam, moderately deep, 1 to 2 percent
slopes (BoB).—This soil cccurs mainly in the west-central
and southwestern parts of the county. Depth to the
loamy coarse sand or sand that underlies this soil is only
20 to 36 inches, less than that of the soil described for
the series.

Included in mapping were areas of Bijou sandy loam,
1 40 3 percent slopes, that make up as much as 10
percent of any area mapped. Also included were small
areas of Bijou loamy sand, 1 to 3 percent slopes.

Soil blowing and water erosion are the main hazards in
both dryfarmed and irrigated flelds. More careful con-
trol of irrigation water 1s required on this soil than on
Bijou sandy loam, moderately deep, 0 to 1 percent slopes.
Capability unit IITe-13 (irrigated), IVe—4 (dryland);
Sandy Plains range site.

Blakeland Series

The Blakeland series consists of excessively drained,
sandy soils of the uplands, These soils developed mainly
from arkosic sand that contains a large amount of feld-
spar minerals.

The surface layer is dark-brown to very dark grayish-
brown, lime-free sand or light loamy sand 8 to 12 inches
thick. The surface layer grades rapidly to yellowish-
brown to pale-brown, lime-free arkostc sands.

Most of the acreage is native range. The native vege-
tation consists of sandreed, sand bluestem, and grama and
in some areas, yucca and sand sage.

Blakeland-Valentine loamy sands (5 to 25 percent
slopes) (Bp).—These soils occur mainly in the southwestern
part of the county. The two soils are so intermingled
that it was impractical for them to be mapped separately.
About 40 percent of this mapping unit is Valentine loamy
sand, and about 60 percent is Blakeland loamy sand.
Both soils are moderately sloping to hilly, Each soil is
similar to the soil deseribed for its respective series.

Water rapidly penetrates through these soils; permea-
bility of the subsoil and substratum is rapid. The water-
holding capacity is low, but most of the water held is
readily available to plants. .

Most of this mapping unit is in range. Because soil
blowing is a hazard, these soils are not suitable for cul-
tivation. Capability unit VIe-2 (dryland); Deep Sand
range site.

Bonaccord Series

In the Bonaccord series are clayey, alluvial soils that
formed in clayey alluvium on low terraces and flood
plains in the southwestern part of the county.

The surface layer, 10 to 14 inches thick, is very dark
gray, lime-free clay that contains & moderately high
amount of organic mafter. It i underlain by 10 to 14
inches of dark-gray to very dark gray, massive, lime-
free clay or silty clay. The upper 24 inches of the sub-
stratum is gray to dark-gray, massive, limy clay or silty
clay that grades to olive-brown clay loam or sandy clay
loam. In the substratum the content of lime is variable.

Bonaccord soils are suited to wheat and barley. In
dryfarmed areas summer fallowing helps fo conserve
moisture.
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Bonaecord elay (0 to 1 percent slopes) (Br].—This soil
occurs on nearly level terraces and flood plains in the
southwestern part of the county. The largest areas are
near Wiggins.

This soil has a profile similar to the one described for
the series. It takes in water at a moderately slow to slow
rate and is slowly permeable below the surface layer.
Water-holding capacity is high, and much of the water
held in the soil is readily available to plants. Natural
fertility is high.

Most of this soil is irrigated. Most crops adapted to
the county are suitable and produce favorable yields.
Because this soil is hard when dry, and because it puddles
or clods when wet, tillage is limited to a narrow range of
moisture content. Adding commercial fertilizer and barn-
yard manure and returning large amounts of crop residue
to the soil help to maintain yields and to improve tilth.

This soil iz fairly well suited to dryfarming. If the
weather is favorable, yields of wheat and barley are fair
or better, Capability unit TT1Is-11 (irrigated}, ITIs-1
(dryland) ; Clayey Plains range site.

Breaks-Alluvial Land Complex

Break-Alluvial land complex (Bs) occurs mainly in
steep areas on faces of terraces along streams that have
steep banks. It generally occurs in fairly long narrow
bands. The more nearly level areas are in strips 30 to
40 feet wide. Slopes generally range from 5 to 25 per-
cent.

This mapping unit, particularly near the stream chan-
nels, is similar to the more nearly level Haverson loams
in texture, color, and content of lime. The surface layer
is light-colored loam or very fine sandy loam 3 to 5 inches
thick. Itis normally limy. Underlying the surface layer
is gtratified loam and very fine sandy loam that is light In
color and high in lime, This layer is 3 feet or more
thick.

Because slopes are steep and erosion is a hazard,
Breaks-Alluvial land is not suitable for cultivation. Most
areas are range. The native vegetation includes blue
grama, buffalograss, western wheatgrass, and sand sage
in small amounts. Capability umt VIe-3 (dryland};
Loamy Slopes range site.

Bresser Series

The Bresser series consists of moderately sandy, deep
to moderately deep soils along stream terraces, mainly in
the southwestern and west-central parts of the county.
The Bresser soils are normally well drained, and they are
moderate to high in natural fertility.

- The surface layer of the Bresser soils ranges from 6
to 12 inches in thickness and from clay loam to leamy
sand in texture. It is very dark brown or very dark
grayish brown and is free of lime. The surface layer has
granular structure to the depth normally plowed, and it
is easily worked when moist. The subsoil ranges from
4 to 12 inches in thickness and from heavy sandy loam
to heavy sandy clay loam in texture. It is brown or
dark-brown sandy clay loam, is free of lime, and has
moderate blocky structure. The underlying material is
yellowish-brown, coarse sandy arkosic alluvium. Nor-
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mally, the Bresser soils are free of lime throughout, but
in some areas weal spots of lime occur in the substratum.

The Bresser soils are used for all dryfarmed and irri-
gated crops commonly grown in the county., The native
vegetation includes blue grama, sand bluestem, sandreed,
and sand sage on the sandier soils and blue grama, buffa-
lograss, and western ‘wheatgrass on the clay loams.

Bresser clay loam, terrace, { to 1 percent slopes
{BtA).—This soil occurs mostly in the south-central part of
the county.

The surface layer is dark grayish-brown to very dark
grayish-brown clay loam 8 to 10 inches thick. It is nor-
mally free of lime. It is moderately hard when dry and
firm when moist. Permeability is moderately slow. The
upper subsoil is dark grayish-brown to very dark gray-
ish-brown sandy loam about 10 inches thick. The lower
subsoil consists of sandy clay loam and is also about 10
inches thick. Both parts of the subsoil are hard when
dry, friable when moist, and free of lime. In some areas
lIayers of an older buried soil occur at a depth of about
30 inches.

Included in mapping were areas of Bresser sandy loam,
deep, terrace, 0 to 1 percent slopes, that make up as much
as b percent of any mapped area. Also included were
small areas of Bresser like soils that contain clay to clay
loam layers of an older dark buried soil.

This soil is well suited to irrigation or dryfarming.
Although most areas are irrigated, small areas are dry-
farmed or are range. The main concern in managing
thése areas is maintaining good tilth in the surface layer.
Compaction and excessive cloddiness are prevented by
tilling this soil only when the content of moisture is
suitable, Returning large amounts of crop residue to the
soil helps to maintain tilth and fertility. In dryfarmed
fields stubble mulching helps to conserve moisture and to
control erosion. Capability unit ITs—11 (irrigated), ITIs-
1 (dryland) ; Clayey Plains range site.

Bresser loamy sand, terrace, {0 to 1 percent slopes
(BuA).—This soil occurs mainly in the southwestern and
west-central parts of the county,

The surface layer is loamy sand 10 to 14 inches thick.
It is underlain by a sandy clay loam subsoil. Depth to
arkosic sand ranges from 36 to 60 inches,

Included in mapping were areas of Bijou loamy sand,
0 to 1 percent slopes, that make up 10 percent of any
area mapped. Also included were soils that are simi-
lar to Bresser soils but that contain a dark buried seil.
These soils make up 5 percent of any area mapped.

This soil is susceptible to soil blowing and water ero-
sion, but it is fairly well suited to irrigation and to most
crops adapted to the county. The surface layer is easily
worked and is rapidly permeable to water. Water-
holding capacity is moderate, Light, frequent applica-
tions and short irrigation runs are needed so that water
is conserved and plant nutrients are not leached through
deep percolation. In some areas land leveling is needed
so that water spreads uniformly, but leveling should not
be done during windy periods. Returning large amounts
of crop residue to this soil and adding barnyard manure
and commercial fertilizer help to maintain tilth and fer-
tility.

II? dryfarmed areas stubble mulching and wind strip-
cropping help to conserve moisture and to control soil
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blowing. Capability unit ITTe-14 ( (irrigated), IVe-3
(dryland) ; Sandy Plains range site.

Bresser loamy sand, terrace, 1 to 3 percent slopes
(BuB).~This soil occurs mainly in the southwestern and
west-central parts of the county.

Included in mapping were areas of Bijou loamy sand,
1 to 3 percent slopes, that make up 10 percent of any area
mapped. Also ncluded were areas of Bresser sandy
loam, deep, terrace, 1 to 3 percent clopes. These areas
make up as much as 5 percent of any area mapped.

Soil blowing and water erosion are the main hazards in
both irrigated and dryfarmed fields. More careful con-
trol of irrigation water is needed on this soil than on
Bresser loamy sand, terrace, 0 to 1 percent slopes. Ca-
pability unit IITe-14 (irrigated), IVe 3 (dryland);
Sandy Plains range site,

Bresser sandy loam, deep, terrace, 0 to 1 percent
slopes {BvA).-—This soil occurs mainly in the southwestern
and west-central parts of the county, but some areas are
on terraces along the Fort Morgan Canal.

The sandy loam surface layer is 8 to 10 inches thick.
The subsoil is sandy clay loam and is underlain by ar-
kosic sand at a depth of 36 to 60 inches. :

Included in mapping were areas of Bresser sandy loam,
moderately deep, terrace, 0 to 1 percent slopes, that make
up as much as 10 percent of any area mapped. Also
included were small areas of Bijou sandy loam, 0 to 1
percent slopes. Other inclusions are areas of Bijou soils
that are on terraces and that have a light sandy clay
loam surface layer.

This soil is suitable for irrigation, partly because it
is easy to work and has moderate to high natural fertil-
ity and good water-holding capacity. All crops com-
mon in the county can be grown. Light, frequent irri-
gations and short runs are needed so that water is con-
served and plant nutrients are not excessively leached. In
some areas land leveling is needed to spread water uni-
formly. Returning large amounts of crop residue to this
soil and adding commercial fertilizer and barnyard ma-
nure help to maintain tilth and fertility.

In dryfarmed areas soil blowing is the main hazard.
Stubble mulching and wind stripcropping help to con-
serve moisture and control erosion. Capability unit I-12
(irrigated), ITTe-1 (dryland); Sandy Plains range site.

Bresser sandy loam, deep, terrace, 1 to 3 percent
slopes (BvB).—This s0il occurs mainly in the southwestern
and west-central parts of the county.

Included in mapping were areas of Bresser sandy loam,
moderately deep, terrace, 1 to 3 percent slopes, that make
up as much as 10 percent of any mapped area. Also in-
cluded were small areas of Bijou sandy loam, 1 to 3 per-
cent slopes.

This soil is well suited to irrigation. Soil blowing and
water erosion are the main hazards in both irrigated and
dryfarmed fields. Capability unit ITe-13 (irrigated),
I1le-1 (dryland); Sandy Plains range site, ‘

Bresser sandy loam, moderately deep, terrace, 0 to 1
pereent slopes (BwA}l.—This soil occurs mainly in the west-
coentral and southwestern parts of the county.

The sandy loam surface layer is 8 to 12 inches thick.
The subsoil is sandy clay loam 6 to 10 inches thick.
Coarse sandy underlying material is at a depth ranging
from 20 to 38 inches,
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Included in mapping were areas of Bresser sandy loam,
deep, terrace, 0 to 1 percent slopes, that make up as much
as 10 percent of any mapped area. Inclusions of Bijou
sandy loam, moderately deep, 0 to 1 percent slopes, make
up as much as 5 percent of any mapped area.

This soil is fairly well snited to irrigation, but special
care is needed in applying water because sand is near
the surface. Light, frequent irrigations and short runs
are needed to conserve water and to lessen the leaching
of plant nutrients, In some areas land leveling is neces-
sary so that water spreads uniformly, but deep cuts
should be avoided. Returning maximum amounts of crop
residue to the soil and adding commercial fertilizer and
barnyard manure help to maintain fertility and tilth.

In dryfarmed areas soil blowing is the main hazard.
Stubble mulehing and wind striperopping are needed for
conserving moisture and controlling erosion. Capability
unit ITIs-12 (irrigated), IITe-1 (dryland); Sandy
Plains range site.

Bresser sandy loam, moderately deep, terrace, 1 to 3
percent slopes (BwB).—This soil occurs mainly in the west-
central and southwestern parts of the county.

Included in mapping were areas of Bresser sandy loam,
deep, terrace, 1 to 8 percent slopes, that make up as
much as 10 percent of any mapped area. Also included
were small areas of Bijou sandy loam, moderately deep,
1 to 3 percent slopes,

Soil blowing and water ercsion are the main hazards
in both irrigated and dryfarmed areas. Capability unit
ITTe-13 (irrigated), IIle-1 (dryland); Sandy Plains .
range site.

Bresser soils, terrace, 3 fo 5 percent slopes (BxC).—
These soils occur mainly in the southwestern and west-
central parts of the county. The surface layer, 8 to 10
inches thick, consists of loamy sands. The sandy clay
loam subsoil ranges from 6 to 10 inches in thickness.

Included in mapping were areas of Bijou loamy sand,
1 to 3 percent slopes, that make up as much as 10 per-
cent of any area mapped.

The hazard of soil blowing and water erosion is so
severe that dryfarming is not advisable. Erosion can be
controlled in irrigated areas by seeding alfalfa, pasture
plants, and other close-growing crops. Light, frequent
Irrigations and short runs are needed so that water is con-
served and plant nutrients are not leached through deep
percolation, Capability unit IVe-13 (irrigated), TVe-2
{(dryland) ; Sandy Plains range site,

Briggsdale Series -

The Briggsdale series consists of moderately deep, nor-
mally well-drained, nearly level soils on uplands, mostly
in the northwestern part of the county.

The surface layer is grayish-brown to dark grayish-
brown fine sandy loam or clay loam that is free of
lime and easily worked. This layer is 4 to 6 inches
thick. The subsoil, about 8 to 10 inches thick, is light
olive-brown to olive-brown clay or heavy clay loam that
has moderate to strong blocky structure. It is free of
lime and is hard when dry. The underlying material
consists of pale-olive to yellowish-brown fine sandy loam
or loam that has weathered from the beds of sandy clay
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shale. It contains much free lime. Depth to shale ranges
from about 25 to 35 inches. :

Surface drainage and internal drainage are normally
good, but internal drainage is slower than that of many
other well-drained soils on uplands., Water-holding ca-
pacity is also less than that of many soils on uplands be-
cause impervious material i3 near the surface in Briggs-
dale soils.

The Briggsdale soils are used chiefly for range, but
some fields are dryfarmed and used for wheat and forage
sorghums. Yields are moderate or low. None of the
Briggsdale soils are irrigated.

Briggsdale clay loam, 1 to 3 percent slopes (ByB).—
This soil occurs mainly in the northwestern part of the
county.

The surface layer is about 4 to 5 inches thick and con-
sists of clay loam that is free of lime.

The subsoil, about 8 to 10 inches, is clay or heavy clay
loam that has strong blocky structure. Lime occurs at a
depth of 12 to 16 inches. Depth to shale ranges from
about 25 to 36 inches.

Included in mapping were areas of Renohill Toam, 1 to
3 percent slopes, that make up as much as 10 percent of
any ares mapped. Also included were small areas of
Shingle soils.

In dryfarmed fields the major hazards are soil blow-
ing and water erosion. Wind stripcropping and stubble
mulching are needed to conserve moisture and control ero-
sion. This soil is well suited to grasses. Some areas
have been seeded to adapted tame grasses and have had
good vields. None of this soil is irrigated. Capability
~unit IVe-1 (dryland) ; Clayey Plains range site.

Briggsdale fine sandy loam, 1 to 3 percent slopes
{BzB).—This soil occurs mainly in the northwestern part of
the county.

The surface layer consists of 4 to 6 inches of loam or
fine sandy loam that is free of lime and easily worked.
The subsoil, about 8 to 10 inches thick, is clay or clay
loam that has strong blocky structure. Lime occurs at a
depth of 14 to 16 inches. Depth to shale ranges from
about 25 to 36 inches.

Included in mapping were areas of Renochill loam, 1
to 3 percent slopes, that total as much as 10 percent of
any mapped area. Also included were small areas of
Shingle soils.

In dryfarmed areas the main hazards are soil blowing
and water erosion. Practices that help to conserve mois-
ture and control erosion are wind stripcropping and
stubble mulching. This soil is well suited to grazing,
and much of it 1s range in native grasses. None of the
acreage is irrigated. Capability unit IVe—4 (dryland);
Loamy Plains range site,

Cascajo Series

The Cascajo series consists of shallow, well-drained,
light-colered soils on uplands and terrace breaks. These
soils developed on mantles consisting of gravelly and
cobbly outwash. They have low water-holding capacity
and moderately rapid to rapid permeability.

The surface layer is brown te dark grayish-brown, lime-

free gravelly sandy loam 3 to 5 inches thick. It is
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underlain by 4 to 7 inches of limy, light grayish-brown
gravelly sandy loam. The substratum consists of coarse
gravel -and cobblestones that vary in lime content.

These soils are a good source of gravel that is used
for building materials. Gravel pits are numerous near
county roads or major highways. Other areas of Cascajo
soils are range, consisting mainly of blue grama, buffalo-
grass, and cactus.

Cascajo soils and gravelly land (5 to 30 percent
slopes) (Ca).—These soils oceur mainly in the central and
northwestern parts of the county.

Included in mapping were small areas where cobbly
material crops out and the soil material is less than 6
inches thick. o _

Gravel is obtained from the many gravel pits in this
mapping unit. Because these soils are shallow and gen-
erally steep, they are not suitable for cultivation. Capa-
bility unit VIIs-1 (dryland) ; Gravel Breaks range site.

Colby Series

The Colby series consists of deep, light-colored, well-
drained soils on nearly level to steep uplands. These
soils developed in nearly uniform loess consisting of silt
loam, loam, or very fine sandy loam.

The surface layer is friable loam or sandy loam that
ranges from light brown to dark brown in color and
from 4 to 8 inches in thickness. This surface layer 1s
normally limy. : .

The Colby soils do not show distinet layers. Their
structure is weak. No clay, or only a small amount, has
been added to the subsoil, and in many places it is diffi-
cult to distingnish between the subsoil and the under-
lying material. The subsoil is loam or silt loam that
ranges from light grayish brown to pale brown and that
breaks into coarse subangular blocks. It is soft when
dry and very friable when moist. The subsoil ranges
from 5 to 12 inches in thickness. It is limy. The under-
Iying. windblown material is light yellowish-brown or
vellowish-brown silt loam, silt, or very fine sandy loam.
It is massive, floury, and limy.

Sheet erosion and gully erosion are severe on the
steeper slopes because runofl is rapid, organic matter is
lacking, and the =soil particles are only weakly
aggregated.

The Colby soils are used for range and cultivated
crops. Pasture is a good use for the steeper areas. In
the less sloping areas, wheat, corn, and grain sorghum
are the principal crops. The native vegetation includes
blue grama, western wheatgrass, buffalograss, and
cactus.

Colby loam, 1 to 3 percent slopes {CbBl.—This soil
occurs mainly in the southern and north-central parts of
the county.

The surface layer, generally about 6 inches thick, is
shghtly thicker than that of steeper Colby loams. The
1su‘bsoil, about 5 inches thick, is loam or very fine sandy
oam.

Included in mapping were nearly level areas of Adena
loam that make up as much as 10 percent of any area
mapped.

This soil is susceptible to soil blowing and water
erosion, but it can be used for irrigated and dryland
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crops if it is managed well and practices are used to
maintain the content of organic matter. Irrigation 1s
favored by the good water-holding capacity and the ease
of working this soil. On the other hand, special care is
needed in applying irrigation water, and land leveling
is needed in some areas so that water is spread uni-
formly. Returning large amounts of crop residue to the
soil and applying commercial fertilizer and barnyard
manure help to maintain tilth and fertility.

In the dryfarmed areas wind striperopping and
stubble mulching help to control erosion and conserve
moisture. Capability unit ITe-12 (irrigated), IVe-1
(dryland) ; Loamy Plains range site. )

Colby loam, 3 to 5 percent slopes (CbC).—This soil
oceurs in the north-central and southwestern parts of
the county.

The surface layer, generally about 4 inches thick, is
slightly thinner than that of Colby loam, 1 to 8 percent
slopes. In irrigated areas that are deeply plowed, the
surface layer is a mixture of the original surface layer
and part of the subsoil. This soil is limy from the sur-
face throughout. -

Included in mapping were areas of Colby-Adena
loams, 3 to 5 percent slopes.
at the base of slopes and make up as much as 10 percent
of any area mapped.

This soil is susceptible to soil blowing and water
erosion, but it is fairly well suited to irrigation. It is
easily worked and has good water-holding capacity.
Special care is needed, however, in applying irrigation
water, and land leveling is needed in some areas to dis-
tribute water uniformly. Returning large amounts of
crop residue to the soil and adding barnyard manure
help to maintain tilth and fertility.

Because of the hazard of soll blowing and water
erosion, this soil is not suitable for dryfarming. Capa-
bility unit ITTe-11 (irrigated), VIe-5 (dryland); Loamy
Plains range site.

Colby loam, 5 to 9 percent slopes {CbD).—This soil
occurs north of the South Platte River in the north-
central part of the county and within areas of Adena
and Heldt soils in the south-central part. It occurs
closely with Colby loam, 3 to 5 percent slopes.

Undisturbed areas of this soil have a loam surface soil
that is about 4 inches thick and normally limy. In culti-
vated areas the surface soil is slightly thinner. The sub-
goil ranges from 4 to 6 inches In thickness,

Included in mapping were areas of Adena loam, 5 to
9 percent slopes, that make up as much as 10 percent of
any area mapped.

Because soii bowing and water erosion are hazards,
this soil is not suitable for dryfarming and it is not well
suited for irrigation. In irrigated areas a cropping sys-
tem is needed that provides close-growing crops at least
three-fourths of the time. Suit-a%)le crops are alfalfa,
irrigated pasture, and small grains. Returning to the
soil large amounts of crop residue and adding barnyard
manure and commercial fertilizer help to maintain tilth
and fertility. Capability unit IVe-11 (irrigated},
VIe 5 (dryland); Loamy Plains range site.

Colby loam, 9 to 20 percent slopes {ChE).—This soil is
mastly in the south-central and southwestern parts of
the county and along Wildecat Creek in the north-central

These areas occur mostly |

part. It occurs with the more gently sloping Colby soils.

Because the hazards of soil blowing and water erosion
are severe, this soil is not suitable for cultivation, though
some fields are cultivated. Most areas are in native
range. Cultivated fields would benefit if they were re-
seeded to native grasses commonly grown in the county.
None of this soil is irrigated. pability unit Vle-3
(dryland) ; Loamy Slopes range site.

Colby loam, 9 to 30 percent slopes, eroded (CbE2).—
The most extensive areas of this soil are along Wildeat
Creek in the north-central part of the county.

This eroded soil has a much thinner surface layer than
Colby loam, 5 to 9 percent slopes. In some places practi-
cally all of the surface layer has been removed through
erosion. Gullies, a. few of them deep, are common. In
many places the underlying material has been brought to
the surface through tillage. In some areas scattered
spots of sandstone or shale crop out.

Included in mapping were areas of Colby loam, 9 to
90 percent slopes. These inclusions make up as much as
10 percent of any area mapped. :

This soil is suited to native range, but grazing should
be limited. Controlling runoff and water erosion are the
main concerns in managing this soil. Cultivation is not
practical. Capability unit VIIe2 (dryland); Loess
Breaks range site.

Colby sandy leam, 1 to 3 percent slopes (CdB).—This
s0il occurs closely with the Colby loams, mostly in the
north-central and southwestern parts of the county.

The surface layer, normally liny, is brown or dark-
brown sandy loam 4 to 6 inches thick. The subsoil con-
sists of 6 to 8 inches of limy, brown to dark-brown loam
or silt loam. Tt is soft when dry, iz very friable when
moist, and breaks into weak, coarse, subangular blocks
in disturbed areas. The surface layer absorbs moisture
more readily than that of Colby loams.

Included in mapping were areas of Colby loam, 1 to 3
percent slopes, and of Vona-sandy loam, 1 to 3 percent
slopes, that make up as much as 10 percent of any area
mapped. Also included were small areas that have a
fine sandy loam surface layer.

This soil is susceptible to soil blowing and water
erosion, but it can be used for irrigated and dryland
crops if it is managed well. TIrrigation is favored by
good water-holding capacity and ease of working this
soil. Special care is needed, however, in applying irri-
gation water, and land leveling is needed in some areas
to help distribute water uniformly. This leveling should
not be done during windy periods. Returning large
amounts of crop residue to the soil and adding barnyard
manure help to maintain tilth and fertility.

In dryfarmed areas stubble mulching and wind strip-
cropping are needed to help control erosion and conserve
moisture. Capability unit IIe-13 (irrigaied), IVe-4
(dryland) ; Sandy Plains range site.

Colby sandy loam, 3 to 5 percent slopes (CdC).—This
soil occurs closely with Colby soils that are in mearly
level areas. It is similar to Colby sandy loam, 1 to 3
percent slopes, except in moderately eroded areas, where
the surface layer is slightly thinner. '

Included in mapping were areas of Colby loam, 3 to 5
percent slopes, that make up as much as 10 percent of
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any area mapped. Also included were small areas of
Vona sandy loam, 3 to 5 percent slopes.

In managing this Colby soil, the main concerns are
controlling soil blowing and water erosion and main-
taining the content of organic matter. Cultivated areas
are generally dryfarmed, but under good management,
this soil can be irrigated. To lessen erosion, the irriga-
tion water should be applied carefully. In some places
land leveling is needed so that the water spreads uni-
formly, but this leveling should not be done during
windy periods. Close-growing crops are needed at least
one-half of the time. Returning to this seil maximum
amounts of crop residue and adding commercial fer-
tilizer and barnyard manure help to maintain tilth and
fertility.

In dryfarmed areas stubble mulching and wind strip-
cropping are needed to help control erosion and conserve
moisture., Capability unit IITe-12 (irrigated), IVe-0
{(dryland) ; Sandy Plains range site.

Colby sandy Ioam, 5 to 9 percent slopes {CdD).—This
strongly sloping soil occurs closely with less sloping
Colby soils. It is similar to Colby sandy loam, 1 to 3
percent slopes, except in moderately eroded areas, where
the surface layer is slightly thinner.

Ineluded in mapping were areas of Colby loam, 5 to 9
percent slopes, that make up as much as 10 percent of
any aren mapped. Also included were small areas of
Vona sandy loam, 5 to 9 percent slopes.

Because soil blowing and water erosion are hazards,
this soil i1s not suitable for dryfarming. In irrigated
areas management is needed that helps to control erosion
and to maintain the content of organic matter. The
cropping system should provide close-growing crops at
least three-fourths of the time. Suitable crops are al-
falfa and irrigated pasture plants or small grains, Re-
turning to this soil large amounts of crop residue and
adding commercial fertilizer and barnyard manure help
to keep the soil fertile and in good tilth. Capability unit
IVe-12 (irrigated), VIe-1 (dryland); Sandy Plains
range site.

olby-Adena leams, 1 to 3 percent slopes [CnB).—
These nearly level soils occur on loess-mantled uplands
throughout the county. The two soils are so inter-
mingled that mapping them separately was impractical.
Colby loam makes up 60 percent or more of the mapping
unit, and Adena loam makes up the rest. The Adena
loam is on the lower part of the slopes.

Inclnded in mapping were small areas of Weld loam,
1 to 8 percent slopes. Other inclusions are in moderately
eroded or deeply tilled areas of Adena soil, where part
of the subsoil has been brought to the surface and the
surface layer is light clay loam.

Soil blowing and water erosion are the main hazards
in cultivated areas, but irrigated and dryfarmed crops
can be grown if management is good. This management
is the same as that suggested for Colby loam, 1 to 3 per-
cent slopes. Capability unit ITe-12 (irrigated), TVe-1
(dryland) ; Loamy Plaing range site.

Colby-Adena loams, 3 to 5 percent slopes (CnC).—
These soils occur throughout the county on uplands
mantled with loess. The soils in this complex are similar
to those described for Colby-Adena loams, 1 to 8 percent
slopes, and the proportions of each soil are about the

.

same. In irrigated areas most of the subscil of the
Adena goil has been incorporated in the surface layer.

Soil blowing and water erosion are the main hazards
in irrigated fields, These soils are not suitable for dry-
farming. Capability unit ITTe-11 (irrigated), IVe-7
{dryland) ; Loamy Plains range site.

Colby-Adena loams, 5 to 9 percent slopes [CnD].—
This complex occurs throughout the county on uplands
mantled with loess. The Adena soil is mainly on the
lower slopes in or near drainageways. The soils in this
complex are in about the same proportion as those in
Colby-Adena loams, 1 to 3 percent slopes, but they are
steeper and have a slightly thinner surface layer and
subsoil.

Because erosion is a hazard, these soils are not suitable
for dryfarming. In irrigated areas a cropping system
is needed that provides close-growing crops at least
three-fourths of the time. Also needed is efficient use of
crop residus and barnyard manure. Capability unit
IVe-11 (irrigated), VIe-5 (dryland}; Loamy Plains
Tange site,

Dune Land

Dune Jand (D) is rolling to choppy and occurs
mainly within large areas of Valentine sand, hilly.
Slopes range from 5 to 25 percent. In about 30 percent
of this land, the vegetation is sparse and the sand dunes
are active.

Dune land is similar to Valentine soils in texture, but
the surface layer is neither so dark nor so well stabilized.
The subsoil and substratum consist of yellowish-brown
to pale-brown loose sand that is free of lime. Water is
absorbed very rapidly, and permeability of the entire
profile is rapid. The water-holding capacity and natural
fertility are low.

This land is difficult to manage. It is suitable for
moderate grazing during years of favorable moisture,
but it is easily overgrazed and is then subject to severe
wind erosion, Capability unit VIIe-1 (dryland);
Choppy Sands range site.

Dwyer Series

The Dwyer series consists of deep, normally well-
drained, Iimy seils that are sandy throughout the profile.
These soils developed on uplands in calcareous sand.
This sand was derived mainly from limy sandstone but
partly from alluvium that has been reworked and re-
deposited by wind. These soils normally are dunelike.

The surface layer is about 5 inches thick and consists
of brown to grayish-brown sand that has weak, fine,
granular structure. It is underlain by a highter colored
layer consisting of loamy sand or sand that also has
wealk, fine, granular structure. This layer is soft when
dry and very friable when moist. It is limy in places,
for lime occurs at or near the surface in some areas and
is at a depth of 8 to 16 inches in others. The underlying
material is at a depth ranging from $ to 13 inches.
It is calcareous sand several feet thick.

In areas of Dwyer soils, the drainage pattern is poorly
defined, or there is none. The surface layer absorbs rain-
fall very rapidly, and internal drainage is rapid. The
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water-holding capacity is low, but practically all the
moisture that falls can be used for plant growth because
the absorption rate is high, permeability is rapid, and
there is little runoff. These soils are susceptible to severe
soil blowing where vegetation is depleted.

Dwyer soils are well suited to pasture or range, and
they are mostly used for those purposes. The native
vegetation consists chiefly of mixed short and tall grasses,
mainly blue grama, sidecats grama, sand bluestem, and
sand sage.

Dwyer sand, hilly (5 to 25 percent slopes) (Ds).—This
soil occurs in irregular and rolling areas, mainly in the
northeastern part of the county. It has a sand surface
layer that is underlain by about 4 to 6 inches of loamy
sand or sand. The substratum is sand.

This soil is rapidly permeable to water and has low
water-holding capacity. Natural fertility and organic-
matter confent are low,

Most of this soil is in native range. Because soil blow-
ing i3 a severe hazard, this soil is not suitable for culti-
vation. Capability unit VIe-2 (dryland); Deep Sand
range site.

Dwyer sand, wet variant (1 to 3 percent slopes) [Dw).—
This soil occurs mainly on terraces in the central and
northwestern parts of the county.

The surface layer 1s grayish-brown to brown limy sand
4 to 6 inches thick. The subsoil is yellowish-brown to
pale-brown limy sand that contains small pebbles. In
most areas the underlying material has slight te mod-
erate amounts of soluble salts and is slightly mottled
with yellowish brown. In many areas this soil is im-
mediately below irrigation canals or storage reservoirs,
and in those areas Ks water table is within 4 feet of the
surface.

In most areas the vegetation is rushes, sedges, and
other water-tolerant plants. Some areas have been
seeded to pasture grasses and irrigated. This soil is not
well suited to irrigation and is used mostly for alfalfa
or pasture. Care should be taken in applying irrigation
water, because the water table rises so high thaf it damages
pasture plants. Capability unit IVw—12 (irrigated) ; VIw—
2 (dryland) ; Sandy Meadow range site.

Fort Collins Series

The Fort Collins series consists of deep, light-colored,
loammy soils on terraces. These soils are generally well
drained.

The surface layer, 6 to 10 inches thick, 1g brown fo
grayish-brown leam or sandy loam. It is easily worked
and generally has a moderate to high content of lime,
The subsoil consists of 5 to 10 inches of loam or light
clay loam that has moderate blocky structure. In most
places the substratum is weakly stratified loam or very
fine sandy loam that has a high content of free lime and
is easily penetrated by air, roots, and water. In minor
areas the substratum is sand. In small, scattered areas
these soils have a high water table and are saline.

If irrigated, Fort Collins soils are among the most
productive soils in the county. They are used for all
irrigated and dryfarmed crops commonly grown in the
county. The native vegetation is mainly blue grama,
western wheatgrass, and buffalograss on the loams, but

on the sandy loams it is mainly blue grama, sidecats
grama, and sand bluestem. )

Fort Collins loam, ¢ to 1 percent slopes (FcA).—This
soil occurs mainly in the central part of the county.

The loam surface layer ranges from brown to grayish
brown in color and from 8 to 10 inches in thickness. It
normally containg some free lime, The subsoil i3 5 to 8
inches thick and consists of loam or light clay loam that
has moderate blocky structure. The content of free lime
is high in the subsoil. TUnderlying the subsoil is loam
or very fine sandy loam that is high in lime and easily
penetrated by air, roots, and water.

Included in mapping were areas of Nunn loam, ¢ to
1 percent slopes, that make up as much as 10 percent of
any area mapped. Also included were small areas of
Vona sandy loam, terrace, 0 to 1 percent slopes, Other
inclusions are areas of Fort Collins soil that have a
light clay loam surface layer.

Most of the acreage is irrigated. This soil is easily
worked, has good permeability, and is high in natural
fertility. There are no major hazards in irrigated fields.
In some areas land leveling is needed so that water is
spread uniformly. Adding commercial fertilizer and
barnyard manure and returning large amounts of crop
residue to the soil are ways to maintain tilth and fertility.

Stubble mulching and wind stripcropping are needed
to control erosion and conserve moisture. Capability
untt I-11 (irrigated), IVe-1 (dryland); Loamy Plains
range site.

Fort Collins loam, 1 to 3 percent slopes (FcB).—This
soll cccurs mainly in the central part of the county.

Included in mapping were areas of Nunn loam, 1 to 8
percent slopes, that total as much as 10 percent of any
area mapped. Also included were small areas of Vong
sandy loam, terrace, 1 to 3 percent slopes,

This soil has good water-holding capacity, is easily
worked, and has high natural fertility. Most of the acre-
age isirrigated. Inirrigated areas management is needed
that conserves water and controls water erosion. Because
of slope, special care is needed in applying water so that
erosion is kept to a minimum., In some places land level-
ing is needed so that irrigation water spreads more uni-
formly. By plowing under large amounts of crop residue
and by adding commercial fertilizer and barnyard ma-
nure, good tilth is maintained and fertility is kept high.

In dryfarmed areas management is needed that con-
trols soil blowing and water erosion. Stubble mulching
or wind striperopping are sunitable practices for control-
ling erosion and conserving moisture, Capability unit
ITe-12 (irrigated), IVe-1 (dryland); Loamy Plains
range site.

Fort Collins sandy loam, 0 to 1 percent slopes (FrA).—
This goil occurs mainly in the central part of the county.

The sandy loam surface layer is brown to grayish
brown and is 6 to 10 inches thick. It is easily worked and
readily penetrated by air, roots, and water.

Included in mapping were areas of Vona sandy loam,
terrace, 0 to 1 percent slopes, that make up as much as
10 percent of any area mapped. Also included were
small arens of Olney sandy loam, tervace, 0 to 1 percent
slopes. .

This soil is well suited to all crops common in the
county. Management in irrigated areas is not difficult.
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Water-holding capacity is good, and natural fertility is
high. In a few irrigated areas, land leveling is needed
so that water spreads more uniformly, but this leveling
should not be done during windy periods. Ways to
assist in maintaining good tilth and fertility are return-
ing maximum amounts of crop residue to the soil and
using commercial fertilizer and barnyard manure.

Soil blowing is the main hazard in dryfarmed fields.
Wind striperopping and stubble mulching are needed to
control erosion and conserve moisture. Capability unit
I-12 (irrigated), IVe—4 (dryland); Sandy Plains range
site.

Fort Collins sandy loam, 1 to 3 percent slopes (FrB).—
This soil occurs mainly in the central and west-central
parts of the county. .

The sandy loam surface layer is brown to grayish
brown and 6 to 10 inches thick. Tt is easily worked and
readily penetrated by air, roots, and water. The sub-
soil 1s loam or clay loam 8 to 10 inches thick. It is
underlain by loam. or very fine sandy loam that is high
in lime.

Included in mapping were areas of Vona sandy loam,
terrace, 1 to 3 percent slopes, that make up as much as
10 percent of any area mapped. Also included were
small areas of Olney sandy loam, terrace, 1 to 3 percent
slopes, _

This soil is suited to crops commonly grown in the
county. In irrigated areas, managing water and con-
trolling erosion are the main concerns of management.

Soeil blowing and water erosion are the main hazards
in dryfarmed flelds. Because slopes are gently sloping,
special care is needed in applying irrigation water =o as
to keep erosion to a minimum. In some places land
leveling is needed to help spread water uniformly, but
this soil should not be leveled during windy periods.
Ways to maintain good tilth and fertility are returning
maximum amounts of crop residue to the soil and add-
ing commercial fertilizer and barnyard manure.

Dryfarming practices that help to control soil blow-
ing and conserve moisture are wind stripcropping and
stubble mulching. Capability unit Ile-18 (irrigated)
IVe—4 (dryland) ; Sandy Plains range site.

H

Gilcrest Series

In the Gilcrest series are well-drained, brown loamy
sands and sandy loams that are moderately deep to sand
and fine pebbles. These soils developed on terraces in
gravelly, limy strata that were derived from a wide
variety of materials and deposited by water.

The surface layer is generally sandy loam or loamy
sand that ranges from brown to light grayish brown in
color and from 4 to 12 inches in thickness. The subsoil
is gravelly sandy loam 4 to 10 inches thick and has weak,
coarse, prismatic structure. It is hard when dry and
slightly calcareous. The underlying material is gravelly
sandy loam or gravelly loamy sand.

Water enters this soil slowly, but permeability
throughout the profile is rapid. The water-holding
capacity is low, In some small areas, especially below
major irrigation canals, or where the flow of under-
ground water is obstructed, the water table is high and
these soils are variably saline.

In cultivated fields these soils are susceptible to soil
blowing. They are fairly productive in irrigated fields
if enough water and fertilizer are applied. The native
vegetation includes blue grama, sideoats grama, sand
bluestem, and sand sage.

Gilcrest loamy sand, 0 to 1 percent slopes (GeA]—This
soil occurs on the low terraces along the South Platte
River in the central part of the county.

The surface soil is loamy sand about 8 inches thick.
The subsoil, about 7 inches thick, is strongly calcareous
gravelly sandy loam that has weak, coarse, prismatic
structure breaking to weak, coarse, subangular blocky
structure. Depth to the sandy and gravelly underlying
material is 20 to 36 inches.

Included in mapping were small areas of Vona sandy
loam, terrace, 0 to 1 percent slopes. Also included were
small saline and wet areas,

This soil is not well suited to irrigation or dryfarming.
It is subject to soil blowing, has a rapid rate of watsr
intake, and has low water-holding capacity. If this soil
1s irrigated, light, frequent irrigations and short runs
are needed so as to lessen the amount of water and plant
nutrients lost through deep percolation. In some places
land Jeveling is needed so that water spreads uniformly,
but this leveling should not be done during windy per-
lods. Alfalfa, small grains, irrigated pasture plants, and
other close-growing crops give the most protection
against erosion. After row crops are harvested, cover
crops or other protective plants are needed. By return-
g maximum amounts of crop residue to the soil and
applying commercial fertilizer and barnyard manure,
tilth is maintained and fertility is kept high.

Dryfarming practices that help to conserve moisture
and control erosion are wind striperopping and stubble
mulching. Cupability unit TTTe-14 (irrigated), ITVe-5
(dryland) ; Sandy Plains range site.

Gilerest loamy sand, 1 to 3 percent slopes (GcB).—This
so0il occurs mainly on the higher terraces along the South
Platte River in the central part of the county,

Included in mapping were areas of Vona loamy sand,
terrace, 1 to 3 percent slopes. Also included were small
saline and wet areas. These inclusions make up as much
as 10 percent of any area mapped.

In managing this soil the main concerns are controlling
soil blowing and water erosion and managing irrigation
water. Becanse this soil is more sloping than Gilerest
loamy sand, 0 to 1 percent slopes, irrigation water should
be managed more carefully. Capability unit IITe-14
(irrigated), IVe-5 (dryland); Sandy Plains range site.

Gilerest sandy loam, 0 to 1 percent slopes [GrA].—This
so1l occurs along the terrace of the South Platte River
in the central part of the county.

The surface layer is 7 to 9 inches thick and consists
of brown sandy loam that has weak granular structure.
It is hard when dry and is not limy. The subsoil, about
8 inches thick, is brown gravelly sandy loam that has
weak, coarse, prismatic structure. It is very hard when
dry. ~Gravelly underlying material is at a’ depth of 20
to 36 inches.

This soil is fairly well suited to irvigation. Unless it
is carefully managed, it is subject to moderate soil blow-
ing because the surface layer is sandy. The water-
holding capacity is low to moderate. Irrigation water
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can be controlled and leaching is lessened if the irriga-
tions are light and frequent and runs are short. ILand
leveling is needed so that irrigation water spreads more
uniformly, but deep cuts should be avoided. Ways to
maintain fertility and good tilth are returning maxummum
amounts of crop residue to the soil and adding barnyard
manure and commercial fertilizer,

Dryfarming practices that help to control erosion and
conserve molsture are wind striperopping or stubble
mulching. Capability unit ITIs-12 (irrigated), IVe—4
(dryland) ; Sandy Plains range site.

Gilerest sandy loam, 1 to 3 percent slopes (GrB}.—This
soil occurs along the terrace of the South Platte River
in the central part of the county.

The surface layer is 7 to 9 inches thick and consists of
brown sandy loam that has weak granular structure.
It is hard when dry and is not limy. The subsoil, about
8 inches thick, is brown gravelly sandy loam that has
weal, coarse, prismatic structure. It is very hard when
dry. Gravelly underlying material is at a depth of 20
to 36 inches.

This soil is fairly well suited to irrigation. Because
of the slopes and the sandy surface layer, soil blowing
and water erosion are likely unless management is good.
Light, frequent irrigations applied in short runs help
to reduce the loss of water and plant nutrients. ILand
leveling is needed so that water spreads uniformly, but
deep cuts should be avoided. Required in the cropping
systemn about half of the time are alfalfa, small grains,
or other close-growing crops. Returning maximum
amounts of crop residue to the soil and using com-
mercial fertilizer and barnyard manure are practices
needed for maintaining good tilth and fertility.

Dryfarming practices that help control erosion and
conserve moisture are wind stripcropping and stubble
mulching. Capability unit IITe-18 (irrigated), IVe-4
(dryland}) ; Sandy Plains range site.

Gllerest soils, 3 to 5 percent slopes {GsC).—This soil
occurs mainly along the terrace of the South Platte
River and along Bijou Creek in the central part of the
county.

The surface layer is about 7 inches thick and consists
of loamy sand or sandy loam that is soft when dry and
very friable when moist. It is not limy. The subsoil,
about 8 inches thick, is gravelly sandy loam that has
weak, coarse, prismatic structure. Tt is very hard when
dry and firm when moist. In some places the subsoil is
slightly limy.

Included in mapping wers areas of Vona loamy sand, 3
to 5 percent slopes, that make up as much as 10 percent
of any area mapped.

This zoil is not well suifed to irrigation. It has a low
water-holding capacity and is subject to zoil blowing and
water erosion. Light, frequent Irrigations and short
runs are needed to reduce the loss of water and plant
nutrients through deep percolation, Land leveling is
needed so that water spreads uniformly, but deep cuts
should be avoided. The most protective plants in irri-
gated areas are pasture plants and other close-growing
crops. Returning maximum amounts of crop residue to
the soil and applying commercial fertilizer and barnyard
manura are practices that help to maintain tilth and
fertility.

Becanse erosion is a severe hazard, this soil is not suit-
able for dryfarming. Capability unit IVe-13 (irri-
gated), VIe-1 (dryland); Sandy Plains range site.

Haverson Series

The Ilaverson series consists of deep, well-drained,
loamy soils that are strongly calcareous and immature.
These soils developed in alluvium on flood plains or low
terraces along rivers and smaller streams.

The surface layer ranges from light grayish brown to
dark brown and consists of strongly calcareous sandy
loam, clay loam, and loam 6 to 12 inches thick. It has
moderate, medium, platy structure that breaks to weak,
fine, granular structure. The surface layer is easily
worked. - It is underlain by 4 to 10 inches of grayish-
brown to olive-brown very fine sandy loam or loam.
This layer is strongly calcareous and has very weak,
thick, platy structure that breaks to weak, coarse, sub-
angular blocky structure. The underlying material is
light-colored, calcareous, medium-textured alluvium. In
sorme areas seams of sandy material and thin seams of
clay occur in the lower part of the subsoil and in the
substratum.

Internal drainage and water-holding capacity are
good. Natural fertility is high. The loams and sandy
loams are susceptible to soil blowing in dryfarmed areas
and fo- water erosion in both dryfarmed and irrigated
areas.

The largest areas of Haverson soils are used for irri-
gated crops and produce favorable yields of alfalfa,
siall grains, sugarbeets, and potatoes. The native vege-
tation consists mainly of blue grama on the sandier soils
and blue grama, western wheatgrass, and buffalograss on
the clay loam. ' _

Haverson clay loam, 0 to 1 percent slopes {HoAl.—This
soil occurs mainly in the Big Beaver Creek area in the
southeastern part of the county.

The surface layer is a dark grayish-brown to dark-
brown, limy clay loam about 10 to 12 inches thick. It is
hard when dry but friable when moist. It is underlain
by 8 to 10 inches of brown to dark-brown loam or very
fine sandy loam that is high in lime. This layer has
weak, coarse, blocky structure and is slightly hard when
dry and very friable when moist. The subsoil is under-
lain by strata of loam or very fine sandy loam that are
high in Iime.

Included in mapping were areas that have a silty clay
loam surface laver. Also included were areas of Ilaver-
son loam, 0 to 1 percent slopes, that make up as much
as 15 percent of the acreage mapped.

In both irrigated and dryfarmed areas the main con-
cerns in managing this soil are the slow permeability and
poor tilth of the surface layer. Flooding in some areas
15 likely, buf it normally dees not last long and does not
damage crops. Land leveling is needed in some irrigated
fields so that water spreads uniformly.

If this soil is tilled only when the moisture content is
suitable, excessive compaction and the formation of large
clods are prevented. Returning maximum amounts of
crop residue to the soil -and applying commercial ferti-
lizer and barnyard manure are practices that help to
maintain tilth and fertility.
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Dryfarming practices that help in conserving moisure
and controlling erosion are wind stripcropping and stub-
ble mulching, Capability unit I1s-11 (irrigated), IVe-1
(dryland) ; Overflow range site. _

Haverson loam, 0 to I percent slopes (HeA]—This soil
occurs mainly along major tributaries of the South
Platte River.

The surface layer is about 8 inches thick and consists
of limy loam that is light grayish brown to brown in
most places. It is easily worked. In places along Kiowa
Creek, the surface layer is dark grayish brown and
extends to a depth of 8 to 10 inches. The subsoil, about
6 inches thick, is light grayish-brown very fine sandy
loam or loam that has weak blocky structure and is high
in lime,

The substratum consists of strata of fine sandy loam
or loam that are high in lime and structureless.

Included in mapping werc areas of Haverson sandy
loam, 0 to 1 percent slopes, totaling as much as 10 percent
of any area mapped. Also included were some areas hav-
ing a surfaco layer of very fine sandy loam.

This soil is one of the better soils in the county for
irrigated farming. Tt is moderate to high in natural
fertility, is easily worked, and has good water-holding
capacity. In irrigated fields land leveling is needed so
that water spreads uniformly. Returning large amounts
of crop residue to the soil and applying commercial fer-
tilizer and barnyard manure help In maintaining good
tilth and high fertility.

Soil blowing is a major hazard in dryfarmed areas.
In dryfarmed fields wind striperopping and stubble
mulching are practices that help to control erosion and
conserve moisture.  Capability unit I-11 (irrigated),
IVe-1 (dryland); Loamy Plains range site.

Haverson loam, 1 to 3 percent slopes {HeB).—This soil
occurs mainly along the major tributaries of the South
Platte River. :

Inclnded in areas mapped as this soil are areas of
Haverson sandy loam, 1 to 3 percent slopes, that make up
as much as 10 percent of any area mapped.

Soil blowing and water erosion are the main hazards
in both irrigated and dryfarmed areas. More care is
needed in applying irrigation water on this soil than is
needed on ITaverson loam, 0 to 1 percent slopes. Capa-
bility unit TTe-12 (irrigated), IVe-1 (dryland) ; Loamy
Plains range site.

Haverson sandy loam, 0 to 1 percent slopes (HhA].—

This soil occurs along the South Platte River and its

major tributaries.

The surface layer is light grayish-brown to brown,
limy sandy loam about 8 to 10 inches thick. It is easily
worked. The subsoil, about 6 inches thick, is light-brown
loam or very fine sandy loam that has weak, coarse,
blocky structure and is high in lime,

The substratum consists of strata of loam or very fine
sandy loam that are high in lime and structureless.

Included in mapping were areas of Haverson loam,
0 to 1 percent slopes. These inclusions make up as much
as 156 percent of any area mapped.

This soil is 'well suited to irrigation. It is moderate
to high in natural fertility, is easily worked, has a rapid
rate of water intake, and has good water-holding capa-
city. In some areas land leveling is needed so that
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water spreads more uniformly. By using moderately
short irrigation runs, water and plant nutrients that
might be lost through deep percolation are conserved.
Returning maximum amounts of crop residue to the soil
and adding commercial fertilizer and barnyard manure
help to maintain good tilth and high fertility. Capa-
bility unit I-12 (irrigated), IVe-4 (dryland); Sandy
Plains range site.

Haverson sandy leam, 1 to 3 percent slopes (HhB).—
This soil occurs along the South Platte River and major
tributary streams.

Included in mapping were areas of Haverson loam,
1 1o 3 percent slopes, that make up as much as 15 percent
of any area mapped.

In dryfarmed areas soil blowing and water erosion
are the main hazards. More careful management of
irrigation water is needed on this soil than on Haver-
son sandy loam, 0 to 1 percent slopes. Capability unit
Ile-18 (irrigated), IVe-4 (dryland); Sandy Plains range
sita,

Haverson sandy loam, 3 to 5 percent slopes (HhC).—
This soil oceurs mostly along tributaries in long narrow
%qnds adjacent to stream channels of the South Platte

iver. :

Except for its slightly thinner surface layer, this soil
is similar to Haverson sandy loam, 0 to 1 percent slopes.

Included in mapping were areas of Haverson sandy
loam, 1 to 8 percent slopes, that make up as much as 10
percent of any mapped area. Also included were small
areas of Iaverson loam, 1 to 3 percent slopes.

In managing both irrigated and dryfarmed fields, the
main concern is controlling soil blowing and water ero-
sion. Because the soil is easily eroded, special care is
needed in applying irrigation water. In some areas
land leveling is needed so-that water spreads uniformly,
but this leveling should not be done during windy sea-
sons. The cropping system should provide alfalfa, small
grains, or other close-growing crops for at least half of
the time. Turning under large amounts of crop residue
and adding commercial fertilizer and barnyard manure
are practices that help to maintain tilth and fertility.

Dryfarming practices that help to control erosion and
conserve moisture are striperopping and stubble mulch-
ing. Capability unit IIIe-12 (irrigated), IVe—6 (dry-
land) ; Sandy Plains range site.

Haxtun Series

In the Haxtun series are deep, well-drained, sandy
soils on uplands. These soils developed in limy wind-
blown materials underlain by a mixture of loess and
gravelly outwash. At a depth of 24 to 60 inches there
are horizons of an older buried soil. These horizons are
6 inches or more thick.

Undisturbed areas of Haxtun soils have a surface layer
of grayish-brown to very dark grayish-brown loamy sand
10 to 14 inches thick. This layer has weak, coarse, blocky
structure that breaks easily to weak, fine, granular struc-
ture. The surface layer is moderate to high in organie-
matter content. The subsoil, 10 to 12 inches thick, is
dark grayish-brown to very dark grayish-brown sandy
Joam. It has weak, coarse, prismatic structure that
breaks to coarse blocky structure. It is hard when dry
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but very friable when moist. Both the surface layer and
the subsoil are free of lime. The buried soil horizons
are very dark grayish-brown loam or fine sandy clay
loam. The underlying material consists of loesslike
loamy material that has a high content of free lime. The
depth to lime ranges from 2 to 5 feef. _

The surface layer takes in water rapidly, and there is
little runoff, Throughout the soil profile permeability
is moderate to rapid. The water-holding capacity is fair
to good. These soils generally are high in natural fer-
tility. They are susceptible to soil blowing if they are
not protected.

The Haxtun soils are suitable for dryfarmed crops,
particularly corn and forage sorghum. Nearly all of
the acreage is cultivated, buf none of it is irrigated.

Haxtun loamy sand, 0 to 3 percent slopes {HkB).—This
soil oceurs mainly in the northeastern part of the county.
The profile of this soil is similar to the one described for
the series.

Included in mapping were areas of Ascalon loamy
gand, 1 to 8 percent slopes, that make up as much as 10
percent of any area mapped. Also included were small
areas of Vona loamy sand, 0 to 3 percent slopes.

If s0il blowing is controlled, this soil is well suited to
dryfarming. None of the acreage is irrigated. It is
easily worked, absorbs water readily, and has good water-
holding capacity. Natural fertility is moderate to high.

Dryfarming practices that help to control erosion and
conserve moisture are wind stripcropping and stubble
mulching, Capability unit IVe-3 (dryland); Sandy
Plains range site,

Heldt Series

In the TTeldt series are well-drained soils that developed
in clayey alluvium on terraces and upland flats through-
out the county.

The surface layer ranges from grayish brown to brown
and consists of sandy loam, clay loam, or clay 4 to 14
inches thick. It is normally limy. 'The subsoil, 6 to 12
inches thick, is grayish-brown to olive-brown, limy clay
or silty clay and has moderate blocky structure. The
upper substratum is olive to olive-brown, massive clay or
silty clay that is high in lime content and commonly
contains some crystals of gypsum. The texture of the
lower part of the substratum varies considerably.

Extensive areas of these soils are irrigated, and fairly
large areas are dryfarmed. Adapted irrigated and dry-
farmed crops are grown. The native vegetation on the
clays and clay loams includes blue grama, western wheat-
grass, and buffalograss, but it includes blue grama, side-
oats grama, sand bluestem, and sand sage on the sandy
loams.

Heldt clay, 0 to 1 percent slopes [HIA).—This soil oceurs
on terraces throughout the county.

The surface layer is grayish-brown clay 4 to 8 inches
thick. In irrigated areas this soil is commonly plowed to
a depth of about 8 inches, and part of the upper subsoil
iz mixed with the surface layer, The subsoil is 6 to 10
inches thick and consists of grayish-brown to olive-brown
clay that has moderate blocky structure. The upper sub-
stratum is massive, clive-hbrown clay, and the lower sub-
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stratum is variable in texture. This seil is limy from the
surface through the upper substratum.

Included in mapping were small areas of Heldt clay
loam, O to 1 percent slopes, that make up as much as 10
percent of any area mapped. Also included were sinall
areas of Nunn clay loam, 0 to 1 percent slopes.

_ This soil is only fairly well suited to irrigation, for it
is difficult to work and permeability is elow. Permeabil-
ity can be increased by seeding alfalfa, sweetclover, and
other deep-rooted crops. In some places land leveling is
needed so that irrigation water spreads uniformly. Com-
paction and excessive cloddiness can be reduced by work-
ing this soil only when the moisture content is favorable.
This soil has high natural fertility and water-holding
capacity. Fertility and good tilth can be maintained by
returning large amounts of crop residue to this soil and
applying commercial fertilizer and barnyard manure.
Fall plowing is advisable, and stubble mulching of dry-
farmed fields is a good practice. Capability unit ITIs-11
(irrigated), IVe-1 (dryland); Clayey Plains range site.

Heldt clay, 1 to 3 percent slopes (HI3).—This soil occurs
on terraces throughout the county. It has a slightly
t%limler surface layer than Heldt clay, 0 to 1 percent
slopes.

Ilzlcluded in mapping were areas of Ieldt clay loam,
1 to 3 percent slopes. These inclusions make up as much
as 10 percent of any area mapped.

In cultivated fields management is needed to maintain
tilth in the surface layer and to control water erosion.
More careful management of irrigation water is needed
than on Heldt clay, 0 to 1 percent slopes. Capability
unit IXIs-11 (irrigated), IVe-1 (dryland); Clayey
Plains range site. )

Heldt clay, saline (0 to 1 percent slopes) (Hs).—This
S?ﬂ occurs on terraces with Heldt clay, 0 to 1 percent
slopes.

]gecause the water table fluctuates and is high at times,
harmful amounts of soluble salts have been brought up
and have accumulated in the upper 3 feet of soil. In
places, thin crusts of white salt appear at the surface.

Included in mapping were areas of Heldt clay, 0 to 1
percent slopes. These mclusions make up as much as 10
percent of any area mapped.

Much of this soil is in native saltgrass. Suitable crops
in irrigated areas are sugarbeets, alfalfa, barley, and
other crops that are moderately tolerant of salt, but
yields are low. Drainage and the disposal of excess salts
are needed before this soil is suitable for most crops
grown in the county. Drainage is difficult because
permeability is slow and slopes are almost level. This
soil is not suitable for dryfarming. Capability unit
IVw-11 (irrigated), VIw-1 (dryland); Salt Meadow
range site.

Heldt clay loam, 0 to 1 percent slopes (HtA)—This soil
occurs on terraces throughout the county.

Tha surface layer is grayish-brown to brown clay loam
8 to 10 inches thick. The subsoil, 6 to 12 inches thick,
is grayish-brown to olive-brown clay or silty clay that
has moderate blocky structure. The upper part of the
substratum is massive, olive-brown clay. This soil is
limy from the surface through the upper substratum.
The lower substratum varies in texture.
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Included in mapping were areas of Heldt clay, 0 to 1
percent slopes, that make up as much as 10 percent of
any area mapped. Also included were areas of Nunn
clay loam, 0 to 1 percent slopes, totaling as much as §
percent.

This soil can be worked more easily and has a higher
water-intake rate than the Heldt clays. Permeability
of the subsoil and substratum is slow, but water-holding
capacity and natural fertility are high.

Most, of this soil is cultivated. This soil is fairly well
suited to irrigation. Corn, sugarbeets, beans, alfalfa, and
small grains are suitable irrigated crops. Land leveling
is needed so that irrigation water spreads uniformly.
Permeability is increased by seeding alfalfa, sweetclover,
or other deep-rooted crops. Compaction and excessive
cloddiness are reduced if this soil is worked only when
moisture content is favorable. Practices that help main-
tain good tilth and fertility are returning maximum
amounts of crop residue to the soil and applying com-
mercial fertilizer. Fall plowing is advisable. gtubble
mulching benefits dryfarmed areas. Capability unit
ITs-11 (irrigated), IVe-1 (dryland); Clayey Plains
range site.

Heldt clay loam, 1 to 3 percent slopes [HtE).—This soil
occurs on terraces with Heldt clay loam, 0 to 1 percent
SlQ%JBS, and has a slightly thinner surface layer than that
soil.

Included in mapping were areas of Heldt clay, 1 to 3
percent slopes. These inclusions total as much as 10
percent of any area mapped.

This soil is fairly well suited to irrigation. It can be
worked more easily and has a higher rate of water intake
than the Heldt clays. Permeability is slow in the sub-
soil and substratum. This seil has high water-holding
capacity and natural fertility. More careful control of
irrigation water is needed on this soil than on Heldt
clay loam, O to 1 percent slopes. Capability unit ITe-11
(irrigated), IVe-1 (dryland); Clayey Plains range site.

Heldt clay loam, saline (0 to 1 percent slopes) (Hu).—
This soil occurs on terraces with Heldt clay loam, 0 to 1
percent slopes, and is similar to that soil.

Because the water table fluctuaies and is high at times,
harmful amounts of soluble salts have been brought up
and have accumulated in the soil. In places thin crusts
of white salt appear at the surface during dry periods.

Included in mapping were areas of Heldt clay, saline,
totaling as much as 10 percent of the mapped area.
Also included were areas of Heldt clay loam, 0 to 1 per-
cent slopes, totaling as much as 5 percent of the area
mapped.

Much of this soil is in pasture. Some areas that
receive waste water from irrigated fields are used for
hay. Irrigated flelds are used for sugarbeets and for
barley, alfalfa, and other crops that are moderately tol-
erant of salt. Yields are generally low. Drainage and
the disposal of excess salts are needed before this soil is
suitable for most crops grown in the county. In some
areas drainage i3 difficult because the soil is slowly
permeable and is almost level. This soil is not suitable
for dryfarming. Capability unit IVw-11 (irrigated),
VIw-1 (dryland); Salt Meadow range site.

Heldt sandy Ioam, 0 to 1 percent slopes [HvAl.—This
goil occurs on terraces throughout the county.

The surface layer is brown to grayish-brown, granular
sandy loam or loamy sand 10 to 14 inches thick. The
subsoil, 8 to 12 inches thick, is grayish-brown to ohve-
brown clay or silty clay that has moderate blocky struc-
ture. The upper part of the substratum is olive-brown
clay that ranges from coarse blocky structure to massive.
The lower substratum ranges from loam to clay loam.
Although the surface layer normally is not limy, the
rest of the profile is.

Included in mapping were areas of Nunn loamy sand,
0 to 1 percent slopes, that make up as much as 10 per-
cent of any area mapped. Also included were areas of
Nunn sandy leam, 0 to 1 percent slopes, that malke up as
much as 5 percent of any arvea mapped. Other inclusions
are areas of Heldt soil that have a loamy sand surface
layer.

This soil is well suited to irrigation and much of it is
irrigated. The surface soil is easily worked and is rap-
idly permeable to movement of air, roots, and water.
Also, natural fertility is moderate to high, and water-
holding capacity i3 good. Land leveling is needed so
that irrigation water spreads more uniformly. Practices
that help to maintain good tilth and fertility are return-
ing maximum amounts of crop residue to the scil and
applying commercial fertilizer and barnyard manure.
Alfaifa, sweetclover, or other deep-rooted crops increase
the permeability of the subsoil and substratum.

Dryfarming practices that help to control erosion and
to conserve moisture are wind striperopping and stubble-
mulching, Capability unit I-12 (irrigated), IVe—4 (dry-
land) ; Sandy Plains range site.

Heldt sandy loam, 1 to 3 percent slopes [HvB).—This
soil oceurs on terraces with Heldt sandy loam, 0 to 1
percent slopes, and has a slightly thinner surface layer.

Included In mapping were areas of Ileldt sandy loam,
0 to 1 percent slopes, that make up as much as 10 per-
cent of any area mapped.

Much of this soil is irrigated. In managing irrigated
fields the major concerns are managing irrigation water
and controlling water erosion. More careful confrol of
irrigation water is needed on this soil than on Heldt
sandy loam, 0 to 1 percent slopes.

Dryfarming practices that help to control erosion and
to conserve moisture are wind stripcropping and stubble
mulching. Capability unit IIe-13 (irrigated), IVe-4
(dryland) ; Sandy Plains range site.

Heldt-Koen complex (1 to 3 percent slopes) (Hx).—This
mapping unit is on low terraces and broad flats, mostly
in the southwestern part of the county. The Heldt soil
makes up about 50 to 60 percent of this complex, the
Koen soil about 30 percent, and slickspots about 10 to
20 percent. The slickspot areas are nearly devoid of
native vegetation.

The Heldt soil is similar to Heldt clay, saline. In
most areas salinity is so high that only crop varieties
most tolerant of salt can be grown. Typically, the Koen
soil has a surface layer of brown loam or very fine
sandy loam 3 to 4 inches thick. It is free of lime. The
subsoil is brown to olive brown and 6 to 10 inches thick,
It has strong, fine, blocky structure. The subsoil is
free of lime in the upper 3 to 5 inches, but it is limy and
contains moderate accumulations of salts and sodium in
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the lower part. The underlying material is loam to clay
loam and 1s high in lime and soluble salts.

Most of this mapping unit is native range. The native
vegetation includes saltgrass, alkali sacaton, greasewood,
and thin stands of blue grama.

This mapping unit 1s poorly suited to irrigation.
Drainage and disposal of excess salts are needed before
most crops can be grown. Drainage is difficult in some
areas because the soils have slow permeability and are
nearly level. "These soils are not suitable for dryland
cultivation. Capability unit TVw-11 (irrigated), VIw-1
(dryland) ; Salt Meadow range site.

Koen Series

The Koen series consists of well-drained, strongly alka-
line soils that are in flats and basins and on uplands
mantled with loess. These soils occur mainly in the
south-central part of the county.

The surface laver is lime-free, brown to dark grayish-
brown, granular loam or very fine sandy loam 3 to 5
inches thick. The upper part of the subsoil is 3 to 5
inches thick and consists of brown to dark grayish-
brown, lime-free clay or silty clay that has strong, fine,
blocky structure. The lower subsoil is limy and strongly
alkalme. Tt is 5 to 7 inches thick and consists of brown
to oltve-brown heavy clay loam or light clay that has
strong, medium, blocky structure.

The substratum is yellowish-brown, limy loess that is
massive and ranges from loam to heavy very fine sandy
loam. In the upper 18 inches, the substratum commonly
contains accumulations of soluble salts and gypsum and
is strongly alkaline.

Slickspots may make up 10 to 20 percent of areas that
are mostly Koen soils.

In this county the I{oen soils are mapped only in com-
plexes with the Weld or Heldt soils.

Las Series

In the Las series are deep, calcareous soils that are
nearly level and poorly drained. These soils developed in
medium to moderately fine textured alluvium in the
north-central part of the county along the South Platte
River and its tributaries. )

The surface layer is strongly calcareouns, light grayish-
brown to dark grayish-brown silt loam or loam about 4
to 6 inches thick. It is mottled -with a few specks of
white salt. Thin crusts of salt are at the surface in
places. The subsoil is strongly caleareous, Heht grayish-
brown to brown silt loam that is generally mottled with
white salt. It is 4 to 8 inches thick and is underlain by
strongly calcareous, stratified ¢ilt loam and very fine
sandy loam in which horizons of salt accumulation are
prominent.

Las soils are flooded at times, but they have enough
slope to carry away the water soon after the streams sub-
side. In most of the acreage, however, moisture is exces-
sive part of the time because the water table is usually
within 5 feet of the surface, and In prolonged wet peri-
ods, 1t rises to the surface. In some areas these soils con-
tain enough salt to damage vegetation, especially where
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irrigation keeps the water table within 2 or 3 feet of the
surface.

The Las soils are used mainly for hay and pasture.
Yields of alfalfa, sugarbeets, and small grains are fair in
some areas that have been drained and have had the ex-
cessive salt removed. The native vegetation includes salt-
grass, rushes and sedges, alkali sacaton, and other water-
and salt-tolerant plants.”

Las loam, saline (0 to I percent slopes) {La).—This soil
occurs mainly along drainageways adjacent to major
streams or tributaries in the north-central part of the
county. The profile of this soil is similar to the one
described for the series.

Included in mapping were areas of Haverson loam, 0
to 1 percent slopes, that make up as much as 5 percent of
any area mapped. -

Unless this soil is drained and is freed of excessive salt,
it is not suited to general crops. Many areas are difficult
to drain because they are nearly level and outlets for
drainage ditches are scarce. This soil produces fair
vields of alfalfa, sugarbeets, and small grains in small
areas where the water table is not high, or where there
has been some drainage and elimination of salt. After
this soil is drained, land leveling may be needed so that
water spreads more uniformly. Practices that help to
keep tilth good and fertility high are returning maxi-
mum amounts of residue to this soil and applying com-
mercial fertilizer and barnyard manure. This soil is not
suitable for dryland cultivation. Capability unit ITIw-
11 (irrigated), VIw-1 (dryland); Salt Meadow range
site.

Limon Series

In the Limon series are well-drained, clayey soils that
developed in clayey alluvium or on terraces and flood
plains in the southeastern and east-central parts of the
county.

The surface layer is 6 to 10 inches thick and consists
of grayish-brown to olive-brown limy clay that has weak
blocky structure. It is underlain by massive, light
brownish-gray, limy clay that containg considerable
amounts of calcium sulfate (gypsum) in the form of con-
cretions and crystals,

The Limon soils are not well suited to eultivation,
They are penetrated by water and are generally in poor
tilth. Tillage is difficult. The native vegetation includes
blue grama, western wheatgrass, and buffalograss.

Limon ¢lay, 0 to 1 percent slopes (lcA]—This soil
occurs mainly in the southeastern and east-central parts
of the county,

Included in areas mapped as this soil are areas of
Heldt clay, 0 to 1 percent slopes, that make up as much
as 10 percent of any area mapped. Also included are
areas of Limon soil that have a clay surface layer and
slopes of 2 to 3 percent. This soil is irrigated in a con-
siderable acreage, but it ig not well suited to irrigation.
In irrigated fields management is needed that improves
tilth and increases permeability. In some irrigated areas,
land leveling is needed so that water spreads more

uniformly. Alfalfa, small grains, or irrigated pasture
plants are suited to this soil, but other crops can
be grown,
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Figure 4 —Irrigated pasture is a good use for Limon clay, 0 to 1 percent slopes.

Returning maximum amounts of crop residue to the
soil and adding commercial fertilizers and barnyard ma-
nure help to improve tilth and fertility. This soil is not
suitable for dryfarming. Capability unit IVs-11 (irri-
gated), VIe-4 (dryland), Clayey Plains range site.

Limon clay, saline, 0 to 1 percent slopes (LsA].—This
soil occurs mainly in the southeastern part of the county.

Because the water table fluctuates and is high at times,
harmful amounts of soluble salts have been brought up
and have accumulated in the soil profile. In places thin
crusts of white salt appear at the surface during dry
periods.

Included in mapping were areas of Ileldt clay, saline,
0 to 1 percent slopes, totaling as much as 10 percent of
any area mapped.

Much of this soil is in meadow consisting of salt-
tolerant plants, Some fields that receive additional irri-
gation from waste water are used for hay. Irrigated
fields are mostly used for sugarbeets, barley, alfalfa, and
other moderately salt tolerant crops, but vields are nor-
mally low. In irrigated fields management is needed that
conserves water and reduces salinity. Drainage is difficult
because this soil is very slowly permeable and occurs
in nearly level areas where drainage ditches generally
do not have adequate outlets. This soil is not suitable
for dryland cultivation. Capability unit IVw-11 (irri-
gated), VIw-1 (dryland) ; Salt Meadow range site.

Nunn Series

In the Nunn series are deep, well-drained, loamy and
sandy soils, These soils developed on stream terraces in
Timy alluvium.

The surface layer is very dark grayish-brown clay
loam, loam, sandy loam, or loamy sand 8 to 14 inches
thick. The subsoll, 8 to 14 inches thick, is dark-brown to
dark olive-brown clay Joam to heavy clay loam. The sur-
face layer and subsoll are free of lime. The underlying

“material is yellowish-brown to light olive-brown, limy
alluvium that ranges from heavy clay loam to loam,

On Nunn soils, especially in the irrigated fields, deep
plowing has been a common practice. Plow depth ranges
from 8 to 14 inches, but it generally is about 9 to 10
inches. Some of the upper part of the subsoil has been
mixed with the surface layer, and at least 4 inches of the
original subsoil generally remains.

The Nunn soils are well suited to both irrigated and
dryland farming. The native vegetation includes blue
grama, western wheatgrass, and buffalograss on loams
and clay loams and blue grama, sideoats grama, and sand
bluestem on the sandy loams and loamy sands.

Nunn clay loam, 0 to 1 percent slopes (NcA).—This soil
occurs on stream terraces, mostly in the central part of
the county.

The surface layer is dark grayish-brown clay loam 8
to 10 inches thick. The subsoil, 6 to 10 inches thick, is
dark-brown to dark olive-brown heavy clay loam that
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has moderate, fine, blocky structure. Both the surface
layer and subsoil are free of lime. The substratum is
limy and ranges from heavy clay loam to loam. In some
areas, mostly north of the South Platte River, sand or
sand and gravel oceur at a depth of 28 to 36 inches,

This soil is well suited to irrigation. It is high in
natural fertility and has good water-holding capacity.
By seeding deep-rooted legumes, penetration of water is
increased and fertility is improved. Land leveling is
needed so that water spreads uniformly. Excessive com-
paction or cloddiness is reduced if this soil is worked
only when the moisture content is suitable. Tilth and
fertility are maintained by returning maximutn amounts
of crop residue to the soil and by applying commer-
cial fertilizer and barnyard manure. Fall plowing is
advisable.

In dryfarmed fields wind striperopping or stubble
mulehing help to control erosion and conserve moisture,
Capability unit I¥s-11 (irrigated), IIIs-1 (dryland);
Clayey Plains range site.

Nunn clay loam, 1 to 3 percent slopes (NcB)—This soil
occurs on terraces, mostly in the central part of the
county.

Included in mapping were areas of Heldt clay loam, 1
to 3 percent slopes, that make up as much as 10 pereent
of any area mapped. Also inclnded were small areas of
Nunn loam, 1 to 3 percent slopes.

This soil is well suited to irrigation, and most of it is
irrigated. Natural fertility is moderate to high, and
water-holding eapacity is good. Special care is needed in
applying irrigation water so as (o keep erosion to a mini-
mum. Capability unit ITe-11 (irrigated), ITTs-1 (dry-
land) ; Clayey Plains range site.

Nunn loam, 0 to 1 percent slopes (NIA},—This soil
occurs on terraces, mostly in the central part of the
county.

The surface layer is dark grayish-brown loam 8 to 12
inches thick. Ti ig easily worked. The subsoil, 8 to 14
inches thick, i3 dark-brown to dark olive-brown heavy
clay loam that has moderate blocky structure. Both the
surface layer and subsoil are free of lime. The substra-
tuni 1§ 1imy and ranges from heavy ¢lay loam to loam.
Near Weldona a small acreage of this soil is slightly
saline because the water table fluctuates and is high at
times.

Included in mapping were areas of Nunn clay loam, 0
to 1 percent slopes, that make up as much as 10 percent
of any area mapped. Also included were small areas of
Fort Collins loam, 0 to 1 percent slopes.

This is one of the most desirable soils in the county for

irrigation, and almost all of it is irrigated. Tt is used for-

all crops commonly grown il the couiity. Generally,
only ordinary management is needed, but in some fields
land leveling is required so that water spreads uniformly.
Practices that help to maintain good tilth and fertility
are returning maximum amounts of crop residue to the
soil and applying commereial fertilizer and barnyard
manure,

Dryfarming practices that help to conserve moisture
and control erosion are wind striperopping and stubble
mulching. Capability unit I-11 (irrigated), IIIc-1
(dryland) ; Loamy Plains range site.

Nunn loam, 1 to 3 percent slopes [NIB).—This soil
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occurs on terraces with Nunn loam, 0 to 1 percent slopes,
and has a thinner surface layer than that soil,

Included in mapping were areas of Fort Collins loam,
1 to 3 percent slopes, that make up as much as 10 percent
of any area mapped. Also included were small areas of
Nunn clay loam, 1 to 3 percent slopes.

The total acreage of this soil is small. Most areas are
irrigated. This soil is easily worked. It is moderate to
high in natural fertility and has good water-holding ca-
pacity. In applying irrigation water special care is
needed so as to keep erosion to a minimum. In some
places land leveling 1s needed so that water spreads uni-
formly. Tilth and fertility can be maintained by return-
ing maximum amounts of crop residue to the soil and by
applying commercial fertilizer and barnyard manure.

Dryfarming practices that help to control erosion and
conserve moisture are wind stripcropping and stubble
mulching. Capability unit ITe-12 (irrigated), IIlc-1
(dryland}) ; Loamy Plains range site,

Nunn loamy sand, 0 to 1 percent slopes (NnA).—This
soil oceurs on terraces, mainly in the central part of the
county.

The surface layer iz dark grayish-brown to dark-
brown, granular loamy sand 10 to 14 inches thick., The
subsoil, 8 to 10 inches thick, is dark-brown to dark olive-
brown heavy clay loam that has moderate, fine, blocky
structure. Both the surface layer and substratum are free
of lime. The substratum is limy and ranges from heavy
clay loam to loam,

Included m mapping were areas of Nunn sandy loam,
0 to 1 percent slopes, that make np as much as 10 percent
of any area mapped. Also included were small areas of
Heldt sandy loam, 0 to 1 percent slopes.

Most of this soil is irrigated. Management is needed
that controls soil blowing and conserves moisture.
Sprinkler irrigation is desirable. If sprinklers are not
used, light, frequent irrigations and meoderately short
runs are needed, because this soil has a rapid rate of
water intake and only moderate water-holding capacity.
In some areas land leveling is required so that water
spreads more uniformly, but this leveling should not be
done during windy seasons. After row crops are har-
vested, practices that help in maintaining tilth and fer-
tility are applying commercial fertilizer and barnyard
manure and returning maximum amounts of crop residue
to the soil. Protection against the wind can be obtained
by]seeding cover crops or leaving crop residue on the
5011,

Soil blowing, a serious hazard in dryfarmed fields, can
be controlled by wind striperopping or stubble mulching.
Capability unit I1Ie-14 (irrigated), IVe-3 (dryland);
Sandy Plains range site.

Nunn sandy loam, 0 to 1 percent slopes [NsA|.—This
soil occurs on terraces, mainly in the central part of the
county. It is similar to Nunn loam, 0 to 1 percent slopes,
except that its surface layer is sandy loam instead of
loam.

Tncluded in mapping were areas of Nunn loam, 0 to 1
percent slopes. These inclusions make up as much as 10
percent of any area mapped. Also included were small
areas of Heldt sandy loam, 0 to 1 percent slopes,

This Nunn soil is one of the best soils for irrigation in

the county, and most of it is irrigated. It is used for all
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irrigated crops grown in the county. G(enerally, only
ordinary management is needed. Capability unit I-12
(irrigated), ITTe-1 {dryland); Sandy Plains range site.

Olney Series

In the Olney series are deep, normally well-drained
soils on stream ferraces, primarily in the west-central
part of the county. These soils developed in calcareous
alluvium that was derived from many kinds of rocks.

The surface layer is brown to dark grayish-brown,
granular sandy loam or loamy sand 7 to 10 inches thick.
The subsoil, 7 to 12 inches thick, is a brown to olive-
brown sandy clay loam that has moderate blocky struc-
ture. Both the surface layer and subsoil are free of lime.
The substratum is high in lime but consists of light
yellowish-brown, massive sandy loam several feet thick.
In some areas the lower substratum confains thin seams
of sand and gravel.

These soils are well suited to irrigation, but in dry-
farmed fields management that controls seil blowing is
needed.

Natural fertility is moderate to high. The native
vegetation includes blue grama, sideoats grama, sand
bluestem, and sage.

Olney loamy sand, terrace, 0 to 1 percent slopes
[OnA)—This soil occurs mainly in the west-central part of
the county.

The surface layer is brown to dark grayish-brown,
granular loamy sand about 10 inches thick. It is easily
worked. The subsoil, T to 10 inches thick, is brown to
olive-brown sandy clay loam that has moderate blocky
structure. Both the surface layer and subsoil are free
of lime. The substratum is high in lime and consists of
lighli yellowish-brown, massive sandy loam 3 to 4 feet
thick.

Included in mapping were areas of Vona loamy sand,
terrace, 0 to 1 percent slopes, that make up as much as
10 percent of any area mapped. Also included were
small areas of Olney sandy loam, terrace, 0 to 1 percent
slopes,

Most of this soil is irrigated. In eunltivated areas the
main concerns are managing the irrigation water and
controlling wind erosion, %prin-kler irrigation is de-
sirable. If sprinklers are not used, light, frequent appli-
cations and short runs are needed because the rate of
water intake is rapid. If irrigation water is applied fre-
quently in long runs, plant nutrients are leached and
much water is lost through deep percolation. Land
leveling helps to spread water uniformly, but this soil
should not be leveled during windy periods. After row
crops are harvested, a cover crop or another plant cover
is needed. Practices that maintain good tilth and mod-
erate to high fertility are applying commercial fertilizer
and barynard manure.

Dryfarming practices that help to conserve moisture
and control erosion are wind stripcropping or stubble
mulching., Capability unit ITTe-14 (irrigated), IVe—5
(dryland) ; Sandy Plains range site.

Olney loamy sand, terrace, 1 to 3 percent slopes
(OnB}.—This soil oceurs mainly in the west-central part of
the county.

Included in mapping were areas of Vona loamy sand,
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terrace, 1 to 8 percent slopes, that make up as much as 10
percent of any area mapped. Also included were small
areas of Olney sandy loam, terrace, 0 to 1 percent slopes.

Most of this soil 1s irrigated. Management is needed
that controls soil blowing and water erosion because this
soil is sandy and gently sloping. In irrigated areas
special care is needed in applying water. Capability unit
ITTe-14 (irrigated), IVe-5 (dryland); Sandy Plains
rangse site.

Olney sandy loam, terrace, 0 to 1 percent slopes
[OsAl.—This soil oceurs mainly in the west-central part of
the county.

Included in mapping were areas of Vona sandy loam,
terrace, 0 to 1 percent slopes, that make up as much as
10 percent of any area mapped. Also included were small
areas of Fort Collins sandy loam, 0 to 1 percent slopes.

This soil is well suited to irrigation, and most of it is
irrigated. Only ordinary management is needed in irri-
gated fields, but controlling soil blowing is a major con-
cern in dryfarmed areas. Wind stripcropping and
stubble mulching are practices that help to control ero-
sion and conserve moisture. Fertility and good tilth can
be maintained in irrigated fields by returning maximum
amounts of erop residue to the soil and applying com-
mercial fertilizer and barnyard manure, Capability unit
112 (irrigated)}, IVe—4 {dryland); Sandy Plains range
site.

Olney sandy loam, saline, terrace, 0 to 1 percent
slopes {OtA).—This soil occurs mainly in the western part
of the county near Jackson Lake.

In profile characteristics this unit is similar to Olney
sandy loam, terrace, 0 to 1 percent slopes. Soluble salts
accumulate in this soil when the fluctuating water table
rises and falls. During dry periods, thin crusts of white
salt appear at the surface in some places.

Ineluded in mapping were areas of Olney sandy loam,
terrace, 0 to 1 percent slopes, that make up as much as
10 percent of any area mapped. Areas 14 to 1 acre in
size are severely saline,

Most of this soil is irrigated. In much of the area,
systems of tile drainage, open drainage, or both, have
been installed so that the water table is lowered and salin-
ity is controlled. Practices that help to maintain good
tilth and fertility are returning maximum amounts of
crop residue to the soil and applying commercial fer-
tilizer and barnyard manure. This soil is not suited to
dryland cultivation. Capability unit IVw-12 (irri-
gated), VIw-2 (dryland); Sandy Meadow range site.

Platner Series

The Platner series consists of nearly level, deep, well-
drained soils on uplands. These soils occur in the north-
western, northeastern, and southeastern parts of the
county.

The surface layer is very dark grayish-brown loam
and fine sandy loam 5 to 8 inches thick. It is easily
worked. The subsoil, 6 to 10 inches thick, is dark-brown
to very dark grayish-brown heavy clay loam to light
clay that has strong, fine, blocky structure. Both the
surface layer and subsoil are free of lime. The sub-
stratum is high in lime and consists of pale-brown loam
or sandy loam that normally contains small pebbles,
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None of the acreage is irrigated, but Platner soils are
well suited to dryfarming. The native wvegetation
includes blue grama, western wheatgrass, and buffalo-
grass.

Platner fine sandy loam (1 to 3 percent slopes) (Paj.—
This nearly level soil occurs on uplands throughout the
county.

The surface layer is dark grayish-brown fine sandy
loam 6 to 8 inches thick. It is easily worked. The sub-
soil, 6 to 10 inches thick, is dark-brown to very dark
grayish-brown clay loam or light clay that has strong
fine blocky structure. Both the surface layer and sub-
soil are free of lime. The substratum is high in lime
and consists of pale-brown to yellowish-brown loam or
sandy loam. Small pieces of gravel are common through-
out the soil profile.

Included in mapping were areas of Ascalon sandy
loam, 1 to 3 percent slopes, that make up as much as 10
percent of any area mapped. Also included were small
areas of Platner loam.

This soil is well suited to dryfarming, mainly because
the rate of moisture intake, water-holding capacity, and
natural fertility are good. In dryfarmed fields soil
blowing and water erosion are the major hazards; none
of the acreage is irrigated. Practices that help to con-
trol erosion and conserve moisture are stubble mulching
and wind stripcropping. Capability unit IITe-1 (dry-
land) ; Loamy Plains range site. S

Platner loam (1 to 8 percent slopes) (Pl.—This soil
occurs mainly in the northeastern part of the county.
It is similar to Platner fine sandy loam, but its surface
layer is loam instead of fine sandy loam.

Included in mapping were areas of Platner fine sandy
loam that make np as much as 10 percent of any area
mapped. Also included were small areas of Rago loam.

This Platner soil is well suited to dryfarming; none of
the acreage is irrigated. Its water-intake rate and water-
holding capacity are good. It is easily worked and mod-
erate to high in natural fertility. Soil blowing and water
erosion are the main hazards. Dryfarming practices that
help to control erosion and conserve moisture are wind
stripcropping or stable mulching. Capability unit
T1Ic-1 (dryland); Loamy Plains range site.

Rago Series

The Rago series consists of deep, moderately well
drained loamy soils. These nearly level soils developed
in alluvial-colluvial deposits in upland swales and along
intermittent streams.

The surface layer is dark grayish-brown loam that has
weak, fine, granular structure. It ranges from 6 to 12
inches in thickness but in most places 1s about 10 inches
thick. The subsoil, normaily about 9 inches thick, is as
thick as 12 inches or more in some places. It is dark
grayish-brown to very dark grayish-brown clay loam that
has moderate, medium, prismatic structure. Both the
surface layer and subsoil are free of lime. Underlying
the subsoil is a very dark colored, older, moderately fine
textfired to fine textured buried soil that 18 I}ormally limy.
Derth to free lime ranges from 28 to 40 inches.

The surface layer is friable and easily worked when
the moist@re content ig favorable. The subsoil 1s very
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hard when .dry and firm when moist. Although runoff
s slow and internal drainage is normally slow, they are
adequate because precipitation is fairly low. Water-
holding capacity is good, and natural fertility is high.

Most of the acreage is used for pasture. The native
grasses are mainly gamagrass and buffalograss. Some
areas are cultivated, but none are irrigated. Cultivated
areas are best suited to small grains, though forage sor-
ghum and corn can be grown.

Rago loam (0 to 3 percent slopes) (Ra}.—This soil occurs
mostly in the north-central part of the county. It has a
profile similar to the one deseribed for the series.

Included in mapping were areas of Platner fine sandy
loam that make up as much as 10 percent of any area
mapped. Also included were small areas of Ascalon
sandy loam, 1 to 3 percent slopes.

In managing dryfarmed fields the main concern is con-
trolling erosion. None of the acreage is irrigated.
Although some areas are susceptible to flooding, it is
seldom severe or long lasting. Practices that help in con-
serving moisture and controlling erosion are wind strip-
cropping and stubble mulching. Capability unit I1Ic-1
{dryland) ; Loamy Plains range site.

Renohill Series

The Renohill series consists of well-drained, loamy soils
that developed—fom calecareous materials weathered from
sandy shale and siltstone. These soils are on uplands,
mainly in the northwestern part of the county.

The surfage layer is lime-f]grﬁe, granular, brown to dark
grayish-brown loam, 3 to 5 inches thick. The subsoil, 7
to 10 inches thick, is yellowish-brown to olive-brown clay
loam that is limy and of moderate blocky structure, The
upper substratum consists of 12 to 20 inches of light
vellowish-brown to light olive-brown, massive heavy
loam or light clay loam that is high in lime. Depth to
underlying shale ranges from 20 to 86 inches.

The Renohill soils are not=well suited to irrigation,
though some areas are irrigated. Because these soils are
fairly shallow over shale and have moderately slow
permeability, water accumulates in the surface layer and
salinity is a problem.

The native vebetation includes blue grama, western
wheatgrass, and buffalograss.

Renohill loam, 1 to 3 percent slopes (ReB).—This s0il
oceurs mainly in the northwestern part of the county.

The soil profile is similar to the one described for the
series. In 1rrigated fields or deeply plowed fields, the
surface layer normally is Mmy because it 1s mixed with
part of the limy subsoil.

Included in mapping were areas of Briggsdale fine
sandy loam, 1 to 3 percent slopes, that make up as much
as 10 percent of any area mapped. Also included are
small areas of Shingle soils. Near Jackson Lake small,
goattered areas have a high water table and moderate
accumulations of soluble salts.

In irrigated fields careful management of water Iis
needed so that this soil is not damaged by erosion. Over-
irrigation tends to raise the water table and increases
salinity. Returning maximum amounts of crop residue
to the soil and applying commercial fertilizer and barn-
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yard manure are practices that help to maintain good
tilth and fertility.

A large part of this soil is in native range. Some
fairly large dryfarmed areas are susceptible to soil blow-
ing and water erosion. Dryfarming practices that help
in controlling erosion and conserving moisture are wind
striperopping or stubble mulching. Capability unit
IVs—11 (irrigated), IVe-1 (dryland); Loamy Plains
range site. o

Renohill loam, 3 to 5 percent slopes (ReC).—This soil
ocours mainly in the northwestern part of the county.
It has a slightly thinner surface layer and subsoil than
the soil described for the series. ) _

Included in mapping were areas of Shingle soils that
make up as much as 10 percent of any area mapped.

Most of this soil ig in native vegetation, but small areas
are dryfarmed. Because soil blowing and wind eroslon
are major hazards in dryfarmed fields, wind striperop-
ping and stubble mulching are needed. Capability unmt
IVe-7 (dryland); Loamy Plains range site,

Renohill-Shingle loams, 5 to 9 percent slopes {RsD}.—
This mapping unit occurs mainly in the northwestern
part of the county. From 23 to 30 percent of the map-
ping unit is Shingle loam, which is shallow over shale,
and the rest is Renohill loam. This Renohill loam is
more shallow over shale than the less sloping Renohill
loams, and it has a thinner subsoil. Depth to the under-
lying shale ranges from 10 to 12 inches.

Included in mapping was a Shingle soil that has a
light. clay loam surface layer. o

Most of the acreage is native range, which is a good
use. Because these sloping soils are easily eroded and
have low water-holding capacity, they are not suitable
for dryfarming. Capability unit VIe-5 (dryland);
Loamy Plains range site.

Riverwash

Riverwash (Rv) occurs along and in the channels of
the South Platte River, Kiowa Creek, and Bijou Creek.
It consists primarily of sandbars, which are often flooded
and unstable. Riverwash is the first land to be covered
by water when the streams overflow.

Some areas of Riverwash have a sparse plant cover.
In places on islands or along the shorelines, there are a
few small clumps of grasses and a dense growth of small
and large willows. Floods bring in sandy or silty
deposits that cover the close-growing vegetation.

This land type is a habitat for wildlife and provides
good hunting. Ducks, geese, and other water birds use
the sandbars. Deer and other game animals use the
more vegetated areas for grazing and cover. (Capa-
bility unit VIIIs-1)

Samsil Series

In the Samsil series are shallow well-drained gravelly
goils on hilly or rough and broken uplands in the north-
western part of the county. These soils developed in
material derived from formations of clay and shale.

The surface layer is grayish-brown to dark grayish-
brown clay loam or gravelly clay loam about 4 inches
thick., This layer normally has moderate platy siructiure.

SURYEY

It is slightly hard when dry and sticky when wet. The
subsoil, 4 or § inches thick, is strongly calcareous, light
olive-brown to olive-brown clay loam or clay that is mas-
sive or has very weak, coarse, subangular blocky structure.
The subsoil is strongly calcareous and shows accumulated
salt in many places. The underlying material is dense,
massive clay or shale or is a partly weathered mixture of
olive-brown or gray clay and shale.

The Samsil soils are not suitable for cultivation. They
are used almost entirely for grazing. Grazing is poor,
and in some areas much of the surface is bare. Where
native vegetation does grow, it ia commonly sage, grease-
wood, and wheatgrass and annual weeds,

Samsil gravelly soils, hilly (9 to 30 percent slopes)

. {Sa).—These soils occur mostly in the northwestern part of

the county. They have a profile similar to the one
described for the series.

Included in mapping were deposits of gravelly and
cobbly material that rest on shale and make up as much
as 20 percent of any area mapped. Also included were
exposures of raw shale or sandstone that make up as
much as 5 percent of any area mapped.

These soils are suitable for only limited grazing. They
are subject to severe erosion unless protected by growing
plants. Capability unit VIIs—2 (dryland); Shale Breaks
range sife.

Shingle Series

The Shingle series consists of shallow, well-drained,
loamy soils. These soils developed on uplands in
material derived from calcareous silty sandstone or
sandy shale.

The surface Jayer is limy and consists of granular,
yellowish-brown to light olive-brown loam or clay loam
2 to 4 inches thick. It is underlain by 2 to 6 inches of
yellowish-brown to light olive-brown clay loam that has
weak blocky structure and is high in lime. The sub-
stratum, 5 to 10 inches thick, is massive, olive-brown
clay loam that is high in lime and normally contains
fragments of weathered shale. Depth to unweathered
shale ranges from about 8 to 20 inches,

The native vegetation includes blue grama, western
wheatgrass, and buffalograss,

Shingle soils (1 to 6 percent slopes) (Sgl.—This soil
oceurs mainly in the northwestern part of the county. It
has a profile similar to the one described for the series.

Included in mapping were areas of Terry fine sandy
loam, 1 to 3 percent slopes, that make up as much as 10
percent of any area mapped.

Most of the acreage is native range. These soils are so
shallow and are so easily eroded that they are not suit-
able for dryland farming. Irrigated pasture is a good
use. Capability unit IVs-11 (irrigated), VIe4 (dry-
land) ; Clayey Plains range site.

Stoneham Series

The Stoneham series consists of deep to moderately
deep, well-drained, loamy soils that developed in cal-
careous outwash materials on uplands,

The surface layer consists of lime-free, granular, brown
to dark grayish-brown loam 4 to 6 inches thick. The
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subsoil, 5 to 9 inches thick, is brown to olive-brown
heavy loam or light clay loam that has moderate blocky
structure. In most places the subsoil is limy, but in some
its upper 2 to 3 inches is fres of lime. The underlying
material is light yellowish-brown to light olive-brown,
massive loam or sandy clay loam that is high in lime and
contains some gravel. Depth to sandstone ranges from
18 to 48 inches,

Most of the acreage is native range, but sizable areas
are dryfarmed. Only a few acres are irrigated. The
native vegetation includes blue grama, western wheat-
grass, and buffalograss.

Stoneham loam, 1 to 3 percent slopes (ShB).—This s0il
occurs mainly in the northwestern part of the county.
It has a profile similar to the one described for the series.

Included in mapping ‘were areas of Ascalon sandy
loam, 1 to 3 percent slopes, that make np as much as 10
percent of any area mapped.

Much of this soil is native range, but sizable areas are
dryfarmed. Soil blowing and water erosion are major
hazards in dryfarmed fields, but erosion can be partly
controlled and moisture conserved by using stubble
mulching or wind striperopping.

This soil is fairly well suited to irrigation. It is easy
to work and has good water-holding capacity, but special
care is needed in applying irrigation water so as to reduce
erosion. Land leveling is helpful in spreading water
uniformly. Practices that help in maintaining good tilth
and fertility are returning maximum amounts of crop
residue to the soil and applying commercial fertilizer and
harnyard manure. Capability unit ITe-12 (irrigated),
IVe-1 (dryland); Loamy Plains range site.

Stoneham loam, 3 to 5 percent slopes [ShCl.—This soil
occurs mainly in the northwestern part of the county.
Except for a slightly thinner surface layer and subsoil,
this soil is similar to the one described for the series.

Included in mapping were areas of Ascalon sandy
loam, 3 to 5 percent slopes. These inclusions make up
as much as 10 percent of any area mapped.

Most of this soil is in native vegetation. Small areas
adjacent to Ascalon soils are dryfarmed. In dryfarmed
fields scil blowing and water erosion are major
hazards. Dryfarming practices that help to control
erosion and conserve moisture are wind striperopping
and stubble mulching.

This soil is fairly well suited to irrigation. Tt is easily
worked, has good water-holding capacity, and is mod-
erate to high in natural fertility. Because this soil is
gently sloping, irrigation water should be applied care-
fully so that erosion is controlled. Capability unit
ITTe-12 (irrigated), IVe-7 (dryland); Loamy Plains
range site,

Stoneham loam, shallow, 1 to 3 percent slopes (SsB).—
This soil occurs mainly in the northwestern part of the
county.

This soil is similar to the o1l described for the series,
except that it has a slightly thinner subsoil and moder-
ately hard sandstone or sandy shale at a depth of about
20 to 30 inches.

Included in mapping were areas of Terry fine sandy
loam, 1 to 3 percent slopes, that make up as much as 10
percent of any area mapped. Also included were small
areas of Stonsham loam, 1 to 3 percent slopes. Other
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inclusions are areas of shallow Stoneham soil that have a
heavy fine sandy loam surface layer.

Most of the soil is in native range, but small areas are .-
dryfarmed where this soil occurs with deeper Stoneham
solls, Soil blowing and water erosion are the major
hazards in dryfarmed fields. Stubble mulching or wind
striperopping helps to control erosion and conserve mois-
ture. None of this soil is irrigated. Capability unit
IVe-1 (dryland); Loamy Plains range site.

Stoneham loam, shallow, 3 to 5 percent slopes {SsC)—
This s0il occurs mainly in the northwestern part of the
county. It has a slightly thinner surface layer than
Stoneham loam, shallow, 1 to 3 percent slopes.

Included in mapping were areag of Terry fine sandy
loam, 3 to 7 percent slopes, that make up as much as 10
percent of any area mapped. Also included were small
areas of Stoneham loam, 3 to 5 percent slopes.

Most of this soil is in native range. Because it is
shallow, gently sloping, and easily eroded, this soil is not
suitable for dryland cultivation. None of this soil is
irrigated. Capability unit VIe-5 (dryland); Loamy
Plains range site.

Stoneham loam, 5 to 12 percent slopes (ShD).-—This
goil oecurs mainly in the northwestern part of the county
and along Wildeat Creek in the central part. Txcept
that it has a slightly thinner subsoil, and in some places
sandstone or sandy shale is at a depth of about 3 feet,
this soil is similar to Stoneham loam, 1 to 3 percent
slopes.

Included in mapping were areas of Terry fine sandy
loam, 3 to 7 percent slopes, that make up as much as 15
percent of any area mapped. :

Nearly all of this Stoneham soil is in native range,
Thig soll is not well suited to irrigation, becanse water
erogion is difficult to control. Only a few small areas
are irrigated. In irrigated fields alfalfa, small grain,
pasture plants, or other close-growing crops are suited.
Because soil blowing is a hazard on the strong slopes,
this soil is not suited to dryfarmed crops. Capability
unit IVe-11 (irrigated), VIJe-§ (dryland); Loamy
Plains range site.

Tassel Series

In the Tassel series are shallow, rolling to steep, well-
drained soils that are limy and sandy. These soils arc
on uplands in the northwestern part of the county.

The surface layer ig about 4 to 6 inches thick and con-
sists of pale-brown to brown, limy, friable fine sandy
Ioam that has weak, fine, granular structure.

It is underlain by about 4 inches of pale-brown to
brown light fine sandy loam that is high in lime and has
weak, medium, blocky structure. This layer is directly
underlain by limy, soft, fine-grained sandstone in which
there are fine lenses of silty shale.

Because these soils are rolling to steep, runoff is exces-
sive and the hazard of water erosion is severe. To a
depth of 14 to 20 inches, internal drainage is medium
and permeability is moderate. Water-holding capacity
is moderate, but natural fertility is low.

These soils are used mostly as range. The native

" vegetation includes blue grama, sand bluestem, and sand

sage.
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Tassel-Terry fine sandy loams, 5 to 20 percent slopes
(TeE).—This mapping unit occurs mainly in the north-
western part of the connty. The Tassel soil makes up 75
percent of this mapping unit and is on slopes of 5 to 20
percent. The Terry soil makes up 25 percent and is on
slopes of 5 to 7 percent. Tncluded in mapping, in the
anl'thern part of the county, were small areas of Shingle
soils.

The Tassel soil has a profile similar to the one described
for the Tassel series. The Terry soil has a thin surface
layer of lime-free, brown fine sandy loam. Its subsoll is
lime-free, olive-brown fine sandy loam that has moderate
blocky structure. Limestone underlies the Terry soil at
a depth of about 20 inches,

Because these soils are shallow and sloping or strongly
sloping, erosion is a hazard and cultivation is not prac-
tical. Omn rangeland, it is difficult to maintain enough
plant cover to control erosion. Capability unit VIe-1
(dryland) ; Sandy Plains range site,

Terry Series

The Terry series consists of light-colored, moderately
deep, loamy soils. These soils developed on uplands in
material weathered from calcareous, fine-grained sand-
stone and sandy shale.

The surface layer, 4 to 6 inches thick, is brown to dark
grayish-brown fine sandy leam. The subsoil, 5 to 7
inches thick, is olive-brown f[ine sandy loam that has
moderate blocky structure. Both the surface layer and
subsoll are free of lime. The upper substratum is high
in lime and consists of light grayish-brown to light olive-
brown, masgive {ine sandy loam 12 to 20 inches thick.
Depth to sandstone or sandy shale ranges from 20 to
36 inches,

The Terry soils are mainly in native range. The na-
tive vegetation includes blue grama, sideoats grama, sand
bluestem, and sand sage. In cultivated areas wind ero-
sion and water erosion are serious hazards.

Terry fine sandy loam, 1 to 3 percent slopes [TeB).—
This sotl occurs mainly in-the northwestern part of the
county. It has a profile similar to the one described for
the series.

Included in mapping were areas of Stoneham loam,
shallow, 1 to 3 percent slopes, that make up as much as
10 percent of any area mapped. Also included were
small areas of Vona sandy loam, 1 to 3 percent slopes.

Most of this soil is native range. Small areas are cul-
tivated, though soil blowing and water erosion are major
hazards. Trrigation is fairly suitable, partly because this
soil is easily worked and permeability is moderate to
rapid. Since water-holding capacity is low, sprinkler
irrigation is desirable. If sprinklers arve not used, the
irrigations should be light and applied frequently in
short runs. Land leveling is needed in some places so
that sater spreads uniformly, but deep cuts should be
avoided,

Good tilth and fertility can be maintained by apply-
ing commercial fertilizer and barnyard manure and by
refurning maximum amounts of crop residue to this
soil. :

In dryfarmed areas practices that help to control ero-
sion and conserve moisture are wind striperopping and

10 percent of any area mapped.

stubble mulching. Capability unit I11Te-18 (irrigated),
IVe—4 (dryland); Sandy Plains range site.

Terry fine sandy loam, 3 to 7 percent slopes (TeC).—
This soil occurs mainly in the northwestern part of the
county.

Both the surface layer and subsoil are slightly thinner
than those of the soil described for the Terry series,
some fields that are deeply tilled or moderately eroded,
this soil is limy at the surface. _

Included in mapping were areas of Stoneham loam,
shallow, 8 to 5 percent slopes, that make up as much as
Also included were
small areas of Vona sandy loam, 3 to 5 percent slopes.
In the northwestern part of the county, a few small out-
crops of sandstone are common,

Small areas of this soil are irrigated. In irrigated
areas soll blowing and water erosion are hazards, but ero-
sion can be reduced by seeding close-growing crops.

Because erosion is a severe hazard, this soil is not suit-
able for dryfarmed crops. Capability unit IVe-12 (ir-
rigated), VIe-1 (dryland) ; Sandy Plains range site.

Travessilla Series

The soils of the Travessilla series occur on upland hills
and ridges and are light colored, very shallow, well
drained, and sandy. They formed in material derived
from hard, weakly calcareous sandstone. Qutcrops of
hard sandstone cover as much as 30 percent of the
surface.

Layers in the Travessilla soils are not distinet. The
surface layer is limy and consists of brown to dark
grayish-brown, granular sandy loam or fine sandy loam
2 to 4 inches thick. At a depth of 4 to 10 inches is a
layer of pale-brown to yellowish-brown, massive, sandy
material that is directly underlain by sandstone. The
native vegefation includes blue grama, sideoats grama,
sand bluestem, and sand sage.

Travessilla-Rock outcrop complex (5 to 30 percent
slopes) {Tr).—This complex is mainly in the northwestérn
part of the county. The soil in the complex is similar
to the one described as typical of the Travessilla series,
Included in mapping were small areas of Tassel-Terry
fine sandy loams, 5 to 20 percent slopes, and small areas
of Shingle soils.

Most of this complex is native range, but the range is
snitable for only limited grazing. Capability unit VIIs-
3 (dryland) ; Sandstone Breaks range site.

Truckton Series

The Truckton series consists of dark-colored, normally
well-drained, sandy soils on uplands, mainly in the south-
western and south-central parts of the county.

The surface layer is very dark grayish-brown loamy
sand to light sandy loam 6 fo 19 inches thick. The sub-
soil, 8 to 14 inches thick, is brown to dark-brown sandy
loam and has moderate blocky structure. It is underlain
by light yellowish-brown loamy sand or light sandy
loam. These soils are free of lime throughout the profile
and, when dry, are very hard and brittle,

The Truckton soils are normally well drained and are
moderate to high in natural fertility. They are used
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mainly as range, The native vegetation includes blue
grama, sandreed, sand bluestem, and sand sage.

Truckfon loamy sand, 1 to 3 percent slopes (TuB).—
This soil occurs mainly in the southwestern part of the
county.

The surface layer is 8 to 10 inches thick and consists of
dark grayish-brown loamy sand that has fine granular
structure. The sandy loam subsoil, 8 to 12 inches thick,
has moderate blocky structure. It is underlain by
yellowish-brown loamy sand or very light sandy loam.
This soil is free of lime throughout the profile.

Included in mapping were areas of Bijou loamy sand,
1 to 3 percent slopes, that make up as much as 10 percent
of any area mapped. Also included were small areas of
Bresser loamy sand, terrace, 1 to 3 percent slopes.

This soil 1s fairly well sunited to irrigation, partly
because it is easily worked and has moderate water-
holding capacity and moderate to high fertility. Sprink-
ler irrigatton is desirable. Where sprinklers are not
used, the irrigations should be light and applied fre-
quently in short runs, since the rate of water intake and
permeability are rapid. Water and plant nutrients may
be lost if Iarge amounts of irrigation water are used in
long runs. Land leveling helps to spread water umni-
formly, but leveling during windy periods is not advis-
able. Alfalfa, small grains, and other close-growing
crops are needed about half of the time. Tilth and fer-
tility can be maintained by returning maximum amounts
of crop residue to the soil and by applying commercial
fertilizer and barnyard manure.

Dryfarming practices that help to contro! erosion
and conserve moisture are wind stripcropping or stubble
mulching. Capability wnit ITTe-14 (irrigated), IVe-3
{(dryland) ; Sandy Plains range site.

Truckton loamy sand, 2 to 5 percenf slopes [TuC).—
This soil ocecurs mainly in the southwestern and south-
central parts of the county., It has a slightly thinner sur-
face layer and subsoil than Truckton loamy sand, 1 to 3
percent slopes.

Included in mapping were areas of Truckton loamy
sand, 1 to 3 percent slopes, that make up as much as 10
percent of any area mapped.

Most. of this sotl is range, but small areas are culti-
vated. Irrigated pasture plants or other close-growing
crops are betfer suited than row crops. Management is
needed that controls soil blowing and water erosion.
Special care is needed in applying irrigation water so
as to keep erosion at a minimum, Sprinkler irrigation
is desirable.

In dryfarmed areas practices that help to control ero-
sion and conserve moisture are wind stripcropping or
stubble mulching, Capability unit IVe-13 (irrigated),
IVe-2 (dryland); Sandy Plamns range site.

Truckton soils, 3 te 9 percent slopes (TvC).—These soils
oceur mainly in the southwestern and south-central parts
of the county. They have a surface layer that varies in
texture from a loamy sand to a sandy loam, but in other
respects the profile of these soils is similar to that of
Truckton loamy sand, 1 to 3 percent slopes.

Included in mapping were areas of Blakeland-Valen-
tine loamy sands that make up as much as 5 to 10 per-
cent of any area mapped.

Most areas of Truckton soils are range.
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These areas

were formerly cultivated but now have a thin surface
layer and blowouts as a result of soil blowing, These
soils can he irrigated if sprinklers are used and the
crops are close growing. Efficient use of barnyard
manure and commercial fertilizer is needed. Capability
unit IVe-12 (irrigated), VIe-1 (dryland) ; Sandy Plains
range site.

Valentine Series

The Valentine series consists of light-colored, exces-
sively drained, sandy soils that are mainly in rolling,
dunelike areas north and south of' the Sounth Platte
River. Some moderately large areas are nearly level.
The Valentine soils are mostly on uplands, but some areas
are on terraces.

The surface layer of the soils on uplands is brown to
light grayish-brown sand or loamy sand that ranges
from 4 to 10 inches in thickness and is free of lime,
This layer grades rapidly to light-colored, lime-free
sand that extends to a depth of 5 feet or more.

In some areas, where the grass is dense, organic mat-

ter and fine material have accumulated in amounts suffi-
cient to darken and stabilize the upper 3 to 4 inches of
the surface layer. In other areas, where the grass has
been depleted, the surface layer is so unstable that ero-
sion is likely,
_ Because the Valentine soils are unstable and soil blow-
ing is likely, they are used mainly for grazing. The
native vegetation is primarily sandreed, sand bluestem,
and grama, and there is some yucea and sand sage.

Valentine sand (1 to 3 percent slopes} [Va).—This soil
occurs on nearly level uplands throughout the county.

The surface layer is light grayish-brown to light-
brown, granular sand that 1s 4 to 8 inches thick and is
fres of lime. The subsoil and substratum are also free of
lime and are yellowish-brown or pale-brown, structure-
less sand.

Included in mapping, south of the South Platte River,
‘wiere small areas of Truckton loamy sand, 1 to 3 percent
glopes. o

Most Valentine sand is in range. Because of the ero-
sion hazard, this soil is not suitable for dryfarming.

This soil can be safely irrigated, and it produces fav-
orable yields, if management is intensive and includes
efficient handling of water. Sprinkler irrigation is suit-
able. The practices needed are application of commer-
cial fertilizer, barnyard manure, or both; use of cover
crops; and management of crop residue. Mulch plant-
ing is needed if corn is grown year after year. Capabil-
ity unit IVs-18 (irrigated), VIe-2 (dryland}; Deep
Sand range site.

Valentine sand, hilly (5 to 25 percent slopes) (VeD).—
This soil oceurs throughout the county in rolling to
choppy uplands. . .

The surface layer ranges from 3 to 5 inches in thick-
ness and is light grayish-brown to brown, granular sand
that is free of lime. The subsoil and substratum are also
free of lime and consist of yellowish-brown or pale-
brown sand. _

Included in mapping, in the northwestern and north-
eastern parts of the county, were areas of Vona loamy
sand, 5 to 9 percent slopes. These areas make up as much
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as 10 percent of any area mapped. Also included wers
areas of Dwyer sand, hilly.

Almost all of Valentine sand, hilly, is in range.
Because of the severs erosion hazard, this soil is not suit-
able for cultivation. Capability unmit VIe-2 (dryland);
Deep Sand range site.

Valentine-Dune land eomplex (5 to 25 percent slopes)
{vd)—This complex occurs in rolling to choppy areas,
mostly south of the South Platte River. From 25 to 30
percent of the complex is eroded Valentine soils. Small
blowouis are common.

Almost all of this mapping unit is in range. The unit
is not suitable for cultivation, and grazing must be care-
fully managed. Capability unit VIIe~1 (dryland); Val-
entine part: Deep Sand range site; Dune land part:
Choppy sands range site.

Valentine-Dwyer sands, terrace (0 to 5 percent slopes)
{Ve}.—The soils in this complex oceur on terraces through-
out the county.

In the area surrounding Fort Morgan, this complex
consists of about 70 percent Valentine soils and 20 per-
cent Dwyer soils, but between Orchard and Weldona,
about 70 percent is Dwyer soils and 20 percent, Valentine
soils.

The Valentine and the Dwyer soils are similar to the
soils described for their respective series, except that they
contain more coarse, gravelly materials and are more
stratified.

In this complex the Valentine and Dwyer soils have a
light grayish-brown to light-brown, granunlar surface
Iayer that is about 5 inches thick and free of lime. Their
subsoil and substratum are structureless, yellowish-brown
or pale-brown loamy sand and sand. The subsoil and
substratum of the Valentine soil are free of lime, but
those of the Dwyer soil are limy. Pebbles as much as 1
mch across occur throughout both soils. In some areas,
seams of clay or clay loam, 8 to 14 inches thick, are in the
substratum at a depth of about 8 feat.

Included in mapping were areas of Vona loamy sand,
terrace, 0 to 1 percent slopes, that make up as much as
10 percent of any area mapped.

Most of this mapping unit is in range, but small areas
are irrigated. Water erosion and soil blowing are severe
hazards in irrigated areas. Because of the erosion haz-
ard, these soils are not suitable for dryfarming.

These soils can be safely irrigated, and they produce
moderate to good yields if management is intensive and in-
cludes efficient handling of water. Sprinkler irrigation
is suitable. The practices needed are applications of com-
mercial fertilizer, barnyard manure, or both; use of cover
crops; and management of crop residue. Mulch planting
is needed if corn is grown year after year. Capability
unit IVs-18 (irrigated), V1e2 (dryland); Deep Sand
range site.

VYona Series

In the Vona series are deep, normally well-drained
soils that are nearly level to rolling. These soils occur
on uplands and terraces throughout the county.

The surface layer is brown to grayish-brown loamy
sand or sandy loam about 6 to 10 inches thick. It has
moderate crumb or granular structure in undisturbed

areas. The subsoil, 6 to 12 inches thick, 1s brown sandy
loam that has moderate blocky structure. Both the sur-
face layer and subscil are free of lime. Normally free
lime is below a depth of 15 or 16 inches, but depth to
lime ranges from 12 to 24 inches in some areas. The
underlying material is sandy loam or loamy sand that is
high in lime and generally is easily penetrated by plant
roots and water. In some places the lower substratum is
calcareous very fine sandy loam or loam. The Vona soilg
on terraces normally contain small pebbles throughout
the profile, and they are stratified in the substratum in
some places.

These soils have moderate to rapid internal drainage.
They are low to moderate in natural fertility and are
highly susceptible to seil blowing and water erosion.

Vona soils are used for dryfarmed and irrigated crops,
and large areas are in range consisting of native grasses.
The native vegetation includes blue grama, sideoats
grama, sandreed, sand bluestem, sand sage, and yucea.
In many areas Vona soils are not suitable for dryfarming,
because they are sloping, are highly erodible, and have low
water-holding capacity.

Vona loamy sand, 0 to 3 percent slopes {vm3).—This
soil oceurs on uplands with Ascalon soils.

The surface layer is 8 to 10 inches thick and consists
of loamy sand that is easily worked and readily pene-
trated by air, roots, and water. The subsoil ranges from
8 to 10 mches in thickness and is underlain by calcareous
sandy material at a depth of 16 to 20 inches. In some
ii.reas the lower substratum is very fine sandy loam or
0alr,

Included in areas mapped as this soil were areas of
Ascalon sandy loam, O to 1 percent slopes. These inclu-
tions make up as much as 10 percent of any area
mapped.

This soil is fairly well suited to irrigation, partly
because it is easily worked and has moderate water-
holding capacity and moderate to high fertility. Sprin-
kler irrigation is desirable. If sprinklers are not used,
light, frequent applications and short runs are needed
because permeability is rapid. If large amounts of irri-
gation water are applied in long runs, water and plant
nutrients may be lost through deep percolation. Land
leveling helps to spread water uniformly, but this level-
ing should not be done during windy periods, For pro-
tectlon against erosion, a cover crop or another kind of
plant cover is needed afier row crops are harvested.
Close-growing crops should be grown about half of the
fime. Tilth and fertility can be maintained by return-
Ing maximun amounts of erop residuve to the soil and by
applying commercial fertilizer and barnyard manure.

Dryfarming practices that help to control erosion and
conserve moisture are wind stripcropping and stubble
mulching. Capability unit IITe-14 (irrigated), IVe-5
(dryland) ; Sandy Plains range site. '

Yona loamy sand, 2 to 5 percent slopes [VmC).—This
soil occurs on uplands with Ascalon soils.

The surface layer is 8§ to 10 inches thick and consists
of loamy sand that is easily worked and readily pene-
trated by air, roots, and water. The subsoil is sandy
loam 6 to 10 inches thick. Limy material normally occurs
at a depth of 16 to 20 inches, but lime is at or near the
surface in some moderately eroded or leveled areas.
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In irrigated areas the best protection against water
erosion and soil blowing is obtained by growing alfalfa,
small grains, or other close-growing crops. Also needed
are additions of commerecial fertilizer and barnyard ma-
nure. Because erosion is a severe hazard, dryfarming is
not practical. Capability unit ITVe-13 (irrigated), VIe-1
{dryland) ; Sandy Plains range site.

Vona loamy sand, 5 to 9 percent slopes (VmD)—This
so0il oceurs on uplands with Ascalon and Dwyer soils.

Surface and substratum layers are similar to those of
Vona loamy sand, 3 to 5 percent slopes.

Included in mapping, in the northeastern and south-
eastern parts of the county, were areas of Dwyer sand,
hilly, and small areas of Ascalon loamy sand, 3 to 5 per-
cent slopes. Also included, in the southwestern part of
the county were areas of Truckton soils, 8 to 9 percent
slopes, and small areas of Valentine sand, hilly, The
inclusions of Dwyer and Truckton soils each make up as
much as 10 percent of any area mapped.

Most of this soil is range consisting of native grasses.
None of it is irrigated. Because slopes are strong and
the erosion hazard is severe, this soil is not suitable for
dryfarming. Capability unit VIe-1 (dryland); Sandy
Plains range site.

Vona loamy sand, terrace, 0 to 1 percent slopes
(VnA).—This soil occurs along the lower terraces of the
South Platte River in the central part of the county.

The surface layer is about 9 inches thick and consists
of light brownish-gray to dark grayish-brown loamy
sand that has massive to very weak, fine, granular struc-
ture. It is soft when dry and very friable when moist.
The brown sandy loam subsoil is 10 to 12 inches thick
and_has weak, coarse, prismatic structure that breaks to
weak, coarse, subangular blocky structure, Neither the
surface layer nor the subsoil is limy. The underlying
material is massive, limy gravelly loamy sand.

Included in mapping were areas of Gilcrest loamy
sand that make up as much as 10 percent of any area
mapped. Also ineluded were areas of Fort Collins sandy
loam totaling as much as 5 percent.

This soil is fairly well suited to irrigation, partly be-
cause it is eagily worked and has moderate water-holding
capacity and moderately high fertility., Sprinkler irri-
gation 1s desirable. If sprinklers are not used, light, fre-
quent irrigations in short runs are required because per-
meability is rapid, TIf irrigation water is applied in long
runs, plant nutrients and water are lost through deep per-
colation. Land leveling helps to spread water uniformly,
but this leveling should not be done in windy periods.
Close-growing crops should he grown about half of the
time. Cover crops or another kind of plant cover is needed
after row crops are harvested. Practices that maintain
good tilth and fertility are adding commercial fertilizer
and returning maximum amounts of crop residue to the
soil.

In dryfarmed areas practices that help to control ero-

sion and conserve moisture are wind stripcropping and
stubble mulching, Capability unit IITe-14 (irrigated),
IVe-5 (dryland}; Sandy Plains range site.

Yona loamy sand, terrace, 1 to 3 percent slopes
(VnB).—This soil occurs closely with Vona loamy sand, ter-
race, 0 to 1 percent slopes, along the lower terraces of the
South Platte River. Included in mapping were areas of
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Gilerest loamy sand, 1 to 8 percent slopes, that make up
as much as 10 percent of any area mapped.

More careful control of irrigation water is needed on
this soil than on Vona loamy sand, terrace, 0 to 1 percent
slopes. Capability unit TITe-14 (irrigated), IVe-5 (dry-
land) ; Sandy Plains range site. .

Vona sandy loam, 1 to 3 percent slopes |VoA).—This
soil occurs with Ascalon soils.

The surface layer is 5 to 7 inches thick and consists of
sandy loam that is easily worked and readily penetrated
by air, roots, and water. The sandy loam subsoil is 6 to
10 inches thick and has moderate blocky structure. Lime
occurs at a depth of 14 to 20 inches. In some areas the
lower substratum is very fine sandy loam or loam.

Included in mapping were areas of Vona loamy sand,
0 to 3 percent slopes, that make up as much as 10 percent
of any area mapped. Also included were small areas of
Ascalon sandy loam, 1 to 8 percent slopes.

In both dryfarmed and irrigated areas soil blowing
and water erosion are major hazards. This soil is fairly
well suited to irrigation, partly because it is easily
worked and has moderate water-holding capacity and
moderate to high fertility. Sprinkler irrigation is desir-
able. If sprinklers are not used, light, frequent irriga-
tions and short runs are needed because permeability is
rapid. If large amounts of irrigation water are applied
in long runs, water and plant nutrients are lost through
deep percolation, Land leveling helps to spread water
uniformly, but this leveling should not be done in windy
periods. ~ Close-growing crops should be grown about
half of the time. After row crops are harvested, a cover
crop or another kind of plant cover is needed. Practices
that help to maintain fertility and tilth are adding com-
mercial fertilizer and returning maximum amounts of
crop residue to the soil.

Dryfarming practices that conserve moisture and con-
trol erosion are wind striperopping and stubble mulch-
ing. Capability unit ITTe-13 (irrigated), IVe—4 (dry-
land) ; Sandy Plains range site.

Vona sandy loam, 3 to 5 percent slopes {VoC)—This
soil occurs closely with Ascalon soils throughout the
county.

Included in mapping were areas of Vona loamy sand,
3 to 5 percent slopes, that make up as much as 10 percent
of any area mapped. Also included were small areas of
Ascalon sandy loam, 3 to 5 percent slopes.

Soil blowing and water erosion are the main hazards in
irrigated areas. For protection against erosion, close-
growing crops should be grown about half of the time.
In applying irrigation water, special care is needed so
that erosion is kept to a minimum. Tilth and fertility
are maintained by adding barnyard manure and commer-
cinl fertilizer. Because slopes are strong and soil blow-
ing is likely, this soil is not suitable for dryfarming,
Capability unit IVe-12 (irrigated), VIe-1 (dryland);
Sandy Plains range site.

Vona sandy loam, 5 to 9 percent slopes (VoD).—This
soil occurs throughout the county on uplands, where it is
closely associated with Ascalon soils.

The surface layer and subsoil are as much as 2 to 3
inches thinner than those of Vona sandy loam, 1 to 3 per-
cent slopes. Some moderately eroded areas are limy at
the surface.
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Included in mapping were areas of Vona loamy sand,
5 to 9 percent slopes, that make up as much as 10 percent
of a mapped area. Also included were small areas of
Ascalon sandy loam, 5 to 9 percent slopes.

This soil is not well suited to irrigation. Because the
slopes are strong and the surface layer is sandy, soil
blowing and water erosion are serious hazards. Sprin-
kler irrigation is desirable, but if sprinklers are not used,
‘the irrigations should be light, frequent, and applied in
short runs so that water and plant nutrients are not lost.
Alfalfa, small grains, pasture plants, or other close-
growing crops should be grown at least three-fourths of
the time. Because erosion is a severe hazard, dryfarming
is not practical. Capability unit IVe-12 (irrigated),
Vie-1 (dryland) ; Sandy Plains range site.

Vona sandy loam, terrace, 0 to 1 percent slopes
(VrA).—This soil occurs in the central part of the county
on low terraces along the South Platte River.

The surface layer is about 9 inches thick and consists
of grayish-brown sandy loam that has weak, fine, granu-
lar structure. The subsoil, about 10 inches thick, is light
sandy Joam that has weak, coarse, blocky structure. It
is slightly hard when dry and friable when moist. The
substratum is stratified gravelly sandy loam and loam
that is high in lime.

Tneluded in mapping were areas of Fort Collins sandy
loam, O to 1 percent slopes, that make up as much as 10
percent of any area mapped.

This soil is moderately well suited to irrigation, partly
because it is easy to work and has moderate to high fer-
tility and moderately good water-holding capacity.
Sprinkler irrigation is desirable. If sprinklers are not
used, light, frequent irrigations and short runs are re-
quired because permeability is moderate to rapid. If
large amounts of irrigation water are applied in lon
runs, both water and plant nutrients are lost through
deep percolation. In some places land leveling is needed
for spreading water uniformly. Alfalfa, small grain,
and other close-growing crops should be grown about
one-third of the time. Tilth and fertility can be main-
tained by returning maximum amounts of crop residue to
the soil and by applying commercial fertilizer and barn-
yard manure.

In dryfarmed areas wind striperopping and stubble
mulching help to control erosion and conserve moisture.
Capability unit ITs-12 (irrigated), IVe-4 (dryland});
Sandy Plaing range site.

Yona sandy loam, ferrace, 1 to 3 percent slopes
(VrB).—This soil oceurs closely with the Vona sandy Joam,
terrace, 0 to 1 percent slopes, and in some places that soil
makes up as much as 5 percent of any area mapped.

More careful control of irrigation water is needed on
this seil than on Vona sandy loam, terrace, O to 1 percent
slopes. Capability unit ITle~13 (irrigated), IVe-4 (dry-
land) ; Sandy Plains range site.

Vona, Dwyer and Valentine soils, 3 to 9 percent
slopes (VvwD).—This mapping unit occurs mostly in the
northern half of the county. The Vona soil makes up 70
to 80 percent of this mapping unit wherever the unit
occurs in this county. The Vona soil is similar to Vona
loamy sand, 5 to 9 percent slopes. In the northwestern
and north-central parts of the county, Dwyer sand, hilly,
accounts for 20 to 30 percent of the mapping unit. In
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the northwestern and south-central parts of the county,
Valentine sand, hilly, accounts for 20 to 30 percent.

None of the acreage of these soils is irrigated. Because
soil blowing is a severe hazard, dryfarming is not prae-
tical. Capability unit VIe-2 (dryland); Vona soil:
Sandy Plains range site; Dwyer and Valentine soils:
Deep Sand range site.

Wann Series

In the Wann series are dark-colored, poorly drained,
loamy and sandy soils on low terraces and flood plains.
These soils are mainly along the South Platte River and
larger tributaries.

The surface layer is very dark gray clay loam, fine
sandy loam, or loamy sand 6 to 12 inches thick; it con-
tains many roots and much organic matter, The surface
layer is normally high in lime. The very dark gray sub-
so1l is sandy loam or fine sandy loam about 8 to 14 Inches
thick. This Jayer is commonly mottled with yellowish
brown and reddish brown as a result of a high water
table and poor drainage. The underlying material is a
mixture of sand and eoarse sand or sand and gravel that
normally is definitely streaked with yellowish brown and
reddish brown,

Most of the acreage is range. If drainage is improved,
the high water table lowered, and salinity reduced, crops
can be grown in some areas, but yields are low.

Wann clay loam, saline (0 to 1 percent slopes) (Wc).—

This soil occurs along low terraces and flood plains of the
South Platte River.
_ The surface layer is very dark gray clay loam, 8 to 12
inches thick, that is high in free lime and has granular
structure. The very dark gray subsoil is sandy loam or
fine sandy loam that is 8 to 14 inches thick and is nor-
mally mottled. Depth to sand and gravel ranges from 20
to 36 inches.

Included in mapping were areas of Wann fine sandy
loam, saline, that make up as much as 10 percent of any
areg mapped. Also included were small areas of Wann
loamy sand, saline.
 Most of this soil is range consisting of native grasses or
is used for native hay. Because this soil is saline, is mod-
erately shallow, and has a high water table, it is not well
suited to irrigation, though some areas are irrigated. In
many nearly level areas, the use of tile lines or open
drains is not practical. Irrigations should be light, fre-
quent, and applied in short runs so that water is not
added to the water table and salinity increased.

Because of the salinity and the high water table, this
soil is not suitable for dryland cultivation. Capability
unit I1Tw-11 (irrigated), VIw-1 (dryland); Salt Mead-
ow range site.

Wann fine sandy loam, saline (0 to 1 percent slopes)
(wi.—This soil occurs along low terraces and flood plaing
of the South Platte River.

The surface layer is very dark gray fine sandy loam, 8
to 10 inches thick, that is high in free lime and has gran-
ular structure, The very dark gray sandy loam subsoil
ranges from 8 to 14 inches in thickness and normally is
mottled. Depth to sand or gravel ranges from 36 to 50
inches.

This soil is suitable for irrigation only if drainage is
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improved and salinity ig reduced. Many fields are so
nearly level that laying tile lines or digging open drains
is not feasible. In areas that are irrigated, small
amounts of water should be applied frequently in short
runs so that the water table is not raised and salinity
increased. Fertility and tilth can be maintained by re-
turning maximum amounts of crop residue to the soil and
by adding commercial fertilizer and barnyard manure.

Because this soil is saline and has a high water table,
it is not snitable for dryland cultivation. Capability unit
IITw-11 (irrigated), VIw-1 (dryland); Salt Meadow
range site.

Wann loamy sand, saline (0 to 1 percent slopes} (Wi}.—
This soil oceurs primarily on low terraces of the South
Platte River. Most areas are near Orchard.

The surface layer is 10 to 12 inches thick and consists
of brown to dark grayish-brown loamy sand that is single
grain or has weak granular structure. In the upper 4
or 5 inches, the subsoil is commonly dark gray, but below
this depth, the subsoil ig brown, mottled sandy loam 6 to
10 inches thick. Depth to sand or gravel ranges from 20
to 36 inches.

Included in mapping were areas of Dwyer sand, wet
variant, totaling as much as 10 percent of any area
mapped.

Beeanse this soil is saline, sandy, and has low water-
holding capacity, it is not well suited to irrigation,
though some areas are irrigated. Also dryfarming ig not
practical. Capability unit IVw-12 (irrigated), VIw-1
(dryland) ; Salt Meadow range site.

Weld Series

The Weld series consists of deep, dark-colored, nor-
mally well-drained, loamy and sandy soils on level to
rolling uplands. These soils occur both north and south
of the terraces along the South Platte River. The largest
areas are in the southern and southwestern parts of the
county,

The surface layer is grayish-brown to very dark
grayish-brown loam or loamy sand. It is free of lime,
easily worked, and normally about 6 inches thick. This
layer has weak, medium to fine, subangular blocky strue-
ture that, if disturbed, breaks to weak to moderate, fine,
crumb structure. The subsoil is grayish-brown to brown
clay loam or silty clay loam about 7 inches thick. It
normally hag strong, fine, prismatic structure that breaks
to strong, fine, angular blocky structure. The subsoil is
free of lime but grades abruptly to light olive-brown
light silty clay loam that is high in lime. The underly-
ing material is nearly uniform, medium-textured to mod-
erately fine textured limy loess or a loesslike deposit that
was derived from many kinds of materials.

These soils are used for the dryfarmed crops commonly
grown in the county and for some irrigated crops. The
main dryfarmed crops are wheat, barley, and sorghums,
and the irrigated crops are sugarbeets and alfalfa. Prac-
tices are needed to lessen =oil blowing and, in some places,
water erosion. Natural fertility is moderate to high.
The native vegetation is chiefly grama, buffalograss, and
western wheatgrass.

Weld loam, 1 to 3 percent slopes \WmA).—This soil is

on uplands in the southern and southwestern parts of the
county. It is associated with Colby and Adena soils.

The loam surface layer is 4 to 6 inches thick and is
underlain by about 6 inches of silty clay or silty clay
loam, Lime normally is at a depth of about 12 to 14
inches.

Included in mapping were small areas of Weld loam,
3 to 5 percent slopes, and of Colby-Adena loams, 1 to 3
percent slopes.

In cultivated fields the major hazards are soil blowing
and water erosion. This soil is well suited to irrigation,
for it takes in water at a moderate rate and has good
water-holding capacity. Also, it is moderate to high in
natural fertility. To keep erosion at a minimum, how-
ever, special care is required in applying water. Land
leveling helps to spread water uniformly. Fertility and
tilth can be maintained by returning maximum amounts
of crop residue to the soil and by applying commercial
fertilizer and barnyard manure.

In dryfarmed areas practices that help to control ero-
sion and conserve moisture are wind stripcropping and
stubble mulching. Capability unit ITe~12 (irrigated),
ITIc-1 (dryland); Loamy Plains range site.

Weld loam, 3 to 5 percent slopes {WmC).—This soil
oceurs on uplands in the north-central and southwestern
parts of the county. It has a slightly thinner surface
layer than Weld loam, 1 to 3 percent slopes.

Included in mapping were areas of Colby-Adena
loams, 3 to 5 percent slopes, totaling as much as 10 per-
cent of any area mapped.

In cultivated fields, this soil is subject to goil blowing
and water erosion. It is fairly well suited to irrigation
but must be managed carefully tc control erosion. Close-
growing crops are required for about half of the time.
Tilth and fertility can be maintained by returning maxi-

" mum amounts of crop residue to the soil and by adding

commercial fertilizer and barnyard manure.

In dryfarmed areas wind stripcropping or stubble
mulching help to control erosion and conserve moisture.
Capability unit ITTe-15 (irrigated), IITe-2 (dryland});
Loamy Plaing range site.

Weld loamy sand, 0 to 3 percent slopes {WrA]—This
gotl oceurs mostly in the south-central part of the county
between major areas of loessial soils and areas of soils
derived from sandy materials.

The loamy sand surface layer ig thicker than that of
the soil described for the series. Thickness is generally
about 12 inches but ranges from 8 to 14 inches. The sub-
soil, about 7 inches thick, is dark grayish-brown to very
dark grayish-brown clay loam or silty clay loam that has
strong prismatic structure. Lime occurs at a depth of 16
to 18 inches.

Included in mapping were areas of Vona loamy sand,
0 to 3 percent slopes, that make up as much as 10 percent
of any area mapped.

In dryfarmed fields, soil blowing is the major hazard.
The main dryfarmed crops are small grains and forage
sorghum. Practices that help to control erosion and con-
gerve moisture are wind stripcropping and stubble mulch-
ing, None of this soil is irrigated. Capability unit TVe-
3 (dryland) ; Sandy Plains range site.

' Weld-Koen loams, 0 to 3 percent slopes (WoA).—This
mapping unit occurs on uplands in the south-central part



36

of the county. It iz in depressions that receive runoff
from the higher areas. The Weld loam and the Koen
loam are so intermingled that they cannot be shown on
the map sheets separately. Weld loam makes up about
80 percent of the mapping unit, and Koen loam makes
up aboub 20 percent. Also present are small, scattered
areas of slickspots that are nearly devoid of native vege-
tation. The Weld soil is similar to Weld loam, 1 to 3
percent slopes. Typically, the surface layer of the Koen
so0il is brown loam or very fine sandy loam 3 to 4 inches
thick, Tt is free of lime. The subsocil, 6 to 10 inches
thick, consists of brown to olive-brown clay loam that has
strong, fine, blocky structure. The subsoil is free of lime
in the upper 3 to 5 inches, but it is limy and has moderate
accumulations of soluble salts and sodium in the lower
part. The underlying material ranges from loam to clay
loam and is high 1n lime and soluble salts.

The major hazard in cultivated fields is erosion. Also,
the Koen soil is aflected by salinity and alkalinity.

Most of the acreage is range. The native vegetation
includes western wheatgrass, grama, and saltgrass. Some
fields are cultivated, mainly to dryfarmed small grains.
Practices that help to control erosion and conserve mois-
ture are wind striperopping and stubble mulching. These
soils are not irrigated. Capability unit TVe-1 (dry-
land) ; Weld soil: Loamy Plains range site; Koen soil:
Salt Meadow range site,

Wet Alluvial Land

Wet alluvial land (Wt) consists of dark-colored soils
on the flood plains of the larger streams. It lies in
nearly level areas that have slight depressions. Flooding
is likely, and the water table normally is within 8 feet of
the surface. Slopes range from 0 to 1 percent.

The surface layer of thig land is about 8 to 10 inches
thick and is somewhat similar to the surface layer of
Wann clay loam, saline. Also similar is the substratum.
Between the surface layer and the substratum, however,
the soil material of this land is finer textured and less
permeable than the subsoil of Wann clay loam, saline.
Sand or sand and gravel are 24 to 40 inches below the
surface of Wet alluvial land.

The native vegetation comsists of rushes, sedges, salt-
grass, and other plants that are tolerant of water and
salt. Except for small areas where drainage is slightly
better than normal, this land generally is too wet for
cultivation. Capability unit ITVw-12 (irrigated), VIw-1
(dryland) ; Salt Meadow range site.

Use and Management of Soils

The scils of Morgan County are used for dryland
crops, irrigated crops, and as range. This section ex-
plains how the soils may be managed for these main pur-
poses, and it gives the predicted yields of the principal
dryfarmed and irrigated crops. Tt also explains how the
soils can be used for windbreaks and for building high-
ways, farm ponds, and other engineering structures. The
wildlife in the county is discussed.

In discussing the use of the soils as cropland and
rangeland, the procedure is to deseribe groups of soils
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that have similar uses and that require shmilar manage-
ment, and then to suggest management suitable for the
group. The soils in each group are listed in the “Guide
to Mapping Units” at the back of this survey.

Dryfarmed and Irrigated Crops

This subsection describes general practices for manag-
ing dryfarmed and irrigated soils, explains grouping of
soils according to their capability, and discusses manage-
ment of dryfarmed and irrigated groups of soils. Also,
a table lists for single soils predicted yields of the prin-
cipal irrigated and dryfarmed crops grown in the county.

General practices of dryfarming

In Morgan County soils that are dryfarmed need spe-
cial management, mainly to conserve moisture, to control
soil blowing and water erosion, and to maintain fertility
and soil structure. This management is needed because
annual precipitation averages only about 13 inches, and
most of the soils have a sandy surface layer that is likely
to blow. Also, the clayey and loamy soils are susceptible
to water erosion because they cannot take all of the water
that falls, particularly during the storms. Storms are
heavy in May and June, but only & little of the rain soaks
into the soils and is available to plants. Susceptibility
to erosion is increased and crops are damaged by the
severe hailstorms that are common in June,

Suminer fallow is commonly used to conserve moisture,
In this system crops are grown only in alternate years,
and stubble mulching is generally practiced in the inter-
vening years. Protective amounts of crop residue are
kept on or near the surface so as to protect the idle soils
from soil blowing and water erosion and to allow them
to take in more moisture. Sweeps, blades, chisels, rod
weeders, and other subsurface implements are used for
most of the mulching operations, The seedbed in which
wheat is planted should have enough stubble to protect
the seedlings from soil blowing.

Other practices used for conserving moisture are con-
tour farming, terracing, deep chiseling or subsoiling, and
stripcropping. These practices reduce loss of moisture
by reducing runoff and snow blowing and by increasing
the intake of water,

The practices used to conserve moisture also are effec-
tive in controlling soil blowing and water erosion. The
sandy soils are generally more susceptible to water ero-
sion during intense rainstorms. Runoff and erosion are
reduced by contour farming, which should be supported
by terraces in sloping areas. In many places a diversion
ditch or a dike is needed to prevent water from running
onto fields from higher rangeland.

Fertility and soil structure can be maintained by add-
ing -commercial fertilizer (mainly nitrogen and phos-
phate), preventing the excessive loss of organic matter,
and using a cropping system that maintains good tilth.
In such a system, adapted crops, including those that
produce large amounts of residue, are grown in a snitable
rotation, and the crop residue is managed effectively.
This residue helps maintain organic matter, fertility, and
soil structure, and it protects the soils as well, The selec-
tion of adapted varieties of wheat, barley, and other
small grain, and of sorghum is esgential. Cropping sys-
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tems commonly used are (1) a small grain alternated
with fallow; (2} a sorghum alternated with fallow; (8)
a small grain followed by a sorghum and then fallow,
provided moisture is more favorable than normal; (4)
forage sorghum or millet as a catch erop; and (5) annual
pasture consisting of small grain or sudangrass.

Capability groups of soils

Capability classification is the grouping of soils to show,
in a general way, their suitability for most kinds of
farming. It is a practical classification based on limitations
of the soils, the risk of damage when they are used, and
the way they respond to treatment. The soils are classi-
fied according to degree and kind of permanent limitation,
but without consideration of major and generally ex-
pensive landforming that would change the slope, depth,
or other characteristics of the soils; and without con-
sideration of possible but unlikely major reclamation
projects.

In the capability system, all kinds of soils are grouped
at three levels, the capability class, subelass, and unit.
These are discussed in the following paragraphs.

CaraBinity Crasses, the broadest grouping, are desig-
nated by Roman numerals I through VIII. The numerals
indicate progressively greater limitations and narrower
choices for practical use. Classes are defined as follows:

Class T. Soils have few limitations that restrict their
use.

Class I1. Soils have some limitations that reduce the
choice of plants or require moderate conservation
practices.

Class ITT. Soils have severe limitations that reduce the
choice of plants, require special conservation
practices, or both,

Class TV. Soily have very severe limitatlons that
restrict the choice of plants, require very careful
management, or both.

Class V.Soils are subject tolittle or no erosion but have
other limitations, impractical to remove, that
Hmit their use largely to pasture, range, wood-
land, or wildlife food and cover.

Class VI. Boils have severe limitations that make
them generally unsuited to cultivation and limit
their use largely to pasture or range, woodland,
or wildlife food and cover.

Class VII. Soils have very severe limitations that
make them unsuited to cultivation and that
restrict their use largely to grazing, woodland,
or wildlife,

Class VITIL. Soils and landforms have limitations
that preclude their use for commercial plant
production and restrict their use to recreation,
wildlife, or water supply, or to esthetic purposes,
(None in Morgan County.)

Caparmrry Stscrasses are soil groups within one
class; they are designated by adding a small letter, ¢, 2w,
8, or ¢, to the class numeral, for example, TTe, The letter
¢ shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; = shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
racted by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
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and ¢ shows that the chief limitation Is climate
that is too cold or too dry.

In class I there are no subclasses, because the soils of
this class have few limitations. Class V can contain, at
the most, only subclasses indicated by », s, and ¢, be-
cause the soils in it are subject to little or no erosion,
though they have other limitations that restrict their
use largely to pasture, range, woodland, wildlife, or
recreation.

Caranrurry Uxrrs are soil groups within the subclasses,
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management, and to have similar productivity
and other responses to management. Thus, the capabil-
ity unit is a convenient grouping for making many state-
ments about management ofp gsolls. Capability units are
generally designated by adding an Arabic numeral to the
subclass symbol, for example, ITe-12 or IIIe-1. Thus,
in one symbol, the Roman numeral designates the capa-
bility eclass, or degree of limitation, and the small letter
indicates the subclass, or kind of limitation, as defined in
the foregoing paragraphs. The Arabic numeral specific-
ally identifies the capability unit within each subclass.
All the soils in the county have been placed in dryland
capability units, but only those soils suitable for irriga-
tion have been placed In irrigated capability units.

Management of dryland capability units

In the following pages, the dryland capability units
are described and suggestions for use and management
are given.

The soils in each capahility unit can be determined by
referring to the “Guide to Mapping Units” at the back
of this soil survey. Also, the capability unit assigned to
any soil is listed at the end of the description of that soil
in the section “Descriptions of the Soils.”

CAPABILITY UNIT IlIe-1 (DRYLAND)

In this capability unit are deep, dark-colored, nearly
level soils that have a loam surface layer and are well
drained. These soils are easily worked, are moderate to
high in natural fertility, and have good water-holding
capacity. They take in water at a moderate rate. The
risk of soil blowing is moderate in unprotected dry-
farmed areas.

The soils of this unit are well suited to dryfarming.
Wheat and barley are the most common crops, but some
sorghum is grown.

Stubble mulching, wind striperopping, and contour
farming are practices that help to conserve moisture and
to control erosion. Timely tillage helps to keep these
soils in good tilth, but emergency tillage may be needed
where there is not enoungh plant cover to control soil
blowing.

CAPABILITY UNIT Ile-1 (DRYLAND)

In this capability unit are deep, dark-colored, nearly

level soils that have & sandy loam or fine sandy loam sur-

face layer. These soils are easy to work and are moder-

ate to high in natural fertility. Their rate of water

intake is good, and their water-holding capacity is mod-
erate to high.
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These soils are well suited to dryfarming, but unless
management is good, they are susceptible to moderate or
severe soil blowing. Stubble mulching and wind strip-
cropping are practices that help to control erosion and to
conserve moisture. If the stripcropping is done on the
contour, the amount of moisture conserved is increased.
Emergency tillage that includes chiseling or listing may
be needed where there is not enough cover for protection
against erosion.

CAPARILITY UNIT 1Ife-2 (DRYLAND)

Weld loam, 3 to 5 percent slopes, is the only soil in
this capability unit. It is a deep, dark-colored, gently
sloping soil that has a loamy surface layer and is well
drained., Water-holding capacity is good, and natural
fertility is moderate to high.

This soil is used mainly for dryfarming and range. It
is fairly well suited to dryfarming, though special care
is needed for controlling water erosion and soil blowing.
Wheat and barley are the most common crops.

Stubble mulching and wind stripcropping help to con-
trol erosion and to conserve moisture. If these practices
are carried out on the contour, their effectiveness is in-
creased. Where the plant cover or crop residue is not
sufficient for controlling erosion, emergency tillage or
cover crops may be needed.

CAPABILITY UNIT HIs-1 {DRYLAND)

In this capability unit are deep, dark-colored, nearly
level soils that have a clay or clay loam surface layer.
These soils are moderate to high in natural fertility, and
they hold o good supply of moisture for plant use. The
intake of moisture is moderately slow to slow. It is diffi-
cult to work these soils and to keep them in good tilth.

These soils are suited to dryfarmed wheat and barley,
but most areas are used for irrigated crops. If deep-
rooted legumes are grown, the penetration of moisture is
increased.

Compaction and cloddiness are reduced if these soils
are tilled only when the content of moisture is favorable.
Stubble mulching helps to conserve moisture and to im-
prove tilth and workability. By chiseling or ripping
these soilg, the amount of moisture that penetrates into
them can be increased.

CAPABILITY UNIT IVe-1 (DRYLAND)

In this capability unit are deep and moderately deep,
light-colored, nearly level soils that have a clay loam,
clay, or loam surface layer. These soils are well drained.
They have moderate to high water-holding capacity and
natural fertility, and they take in water at a moderately
slow rate. The surface layer contains a moderately small
amount of organic matter and, in cultivated areas, has
poor structure and weak aggregation,

Soil blowing and water erosion are the major hazards
on the soils having a loam or clay loam surface layer.
The Heldt clays are not so likely to erode as the other
soils in this unit, but they are slowly permeable to water
and are diffienlt to till.

The soils in this unit are used for dryfarming and for
range. They are well suited to permanent grass. A
permanent grass is bluestem, buffalograss, or any other
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grass that renews itself naturally from year to year.
Crop yields are favorable if management 1s appropriate
and the weather is good.

In dryfarmed aress stubble mulching helps to control
erosion, to conserve moisture, and to improve tilth. Wind
stripcropping helps to control erosion and to conserve
moisture. The penetration of moisture can be increased
by chiseling and subsoiling.

CAPABILITY UNIT IVe-2 (DRYLAND)

In this capability unit are deep, dark-colored, gently
sloping soils that have a loamy sand or sandy loam sur-
face layer. These soils are well drained. They have
moderate to high water-holding capacity and natural
fertility, and they take in water at a rapid rate.

The soils in this unit are used for dryfarming and
for range. Permanent grass is a good use. Yields are
favorable if soil blowing, the major hazard, can be
controlled.

In dryfarmed areas stubble mulching and wind strip-
cropping can be used to conserve moisture and to control
erosion. Emergency tillage may be needed where there
is not enough plant cover to control erosion.

CAPABILITY UNIT IVe-3 (DRYLAND)

In this capability unit are deep, dark-colored, nearly
level soils that have a loamy sand surface layer and are
well drained. These soils are easy to work, are moder-
ate to high in natural fertility, and have moderate water-
holding capacity. They take in water at a rapid rate.
Susceptibility to soil blowing is high unless management
is good. ‘

The soils in this unit are used for dryfarming and for
range. They are well suited to permanent grass. Yields
are favorable in dryfarmed fields if management and the
weather are good.

Dryfarming practices that help to control erosion and
conserve moisture are stubble mulching and wind strip-
cropping. Emergency tillage may be needed where there
is not enough plant cover to control erosion.

CAPABILITY UNIT IVe—4 (DRYLAND)

In this capability unit are deep and moderately deep,
light-colored, nearly level soils that have a sandy loam
or fine sandy loam surface layer. These soils are well
drained.

The soils in this unit are easily worked and have
moderate to high natural fertility, but erosion is difficult
to control, Water-holding capacity 18 moderately low
in the moderately deep Bijou sandy loams, in the Gil-
crest sandy loams, and in the Terry fine sandy loam, but
it is moderate in the rest of the soils in this unit.

The soils in this unit are used for dryfarming and for
range. They are well suited to permanent grass. In
years when moisture is below normal, crop failures are
common, but crop yields are favorable under dryfarming
when management and the weather are good.

Dryfarming practices that help to control erosion and
to conserve moisture are stubble mulching and wind
stripecropping. Emergency tillage may be needed where
there is not enough plant cover to control erosion.
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CAPABILITY UNIT IVe-3 (DRYLAND)

In this capability unit are deep and moderately deep,
light-colored, nearly level soils that have a loamy sand
surface layer and are well drained. These soils are easily
worked and are moderate in natural fertility. They take
in water at a rapid rate. All the soils in this unit except
the Gilcrest loamy sands have moderate water-
holding capacity. Water-holding capacity is moderately
low in the Gilerest loamy sands. ~ All the soils are highly
susceptible to wind erosion unless management is good.

These soils are used for dryfarming and for range.
Crop yields are fair under dryfarming if the weather
and management are good, but crop failures are common
in yvears when moisture 1s below normal. Permanent
grass is a good use, and large areas are in range.

Dryfarming practices that help to control erosion and
conserve moisture are stubble mulching and wind strip-
cropping. Emergency tillage may be needed where there
is not enongh plant cover to control erosion.

CAPABILITY UNIT IVe-6 (DRYLAND)

In this capability unit are deep, light-colored, gently
sloping soils that have a sandy loam surface layer and
are well drained.

These soils are easily worked, are moderate to high
in natural fertility, and have good water-holding capa-
city. The rate of water intake is moderate to rapid.
Susceptibility to soil blowing and to water erosion is
high unless management is good.

These soils are used for dryfarming and for range,
Permanent grass ig a good use, and fairly large areas are
in native range. Crop yields are favorable in dryfarmed
fields if management and the weather are good.

Dryfarming practices that help to control erosion and
conserve moisture are stubble mulching and striperop-
ping. Emergency tillage may be needed where there is
not enough plant cover for controlling erosion.

CAPABILITY UNIT IVe-7 (DRYLAND)

In this capability unit are light-colored, deep, gently
sloping soils that have a loamy surface layer and are well
drained. These soils are easily worked and are moderate
to high in natural fertility. They take in water at a
moderate rate. Water-holding capacity is good, but is
slightly lower in Renohill loam than in the other soils
of this unit. Susceptibility to soil blowing and water
erosion is high unless management is good.

These solls are used for dryfarming and for range.
Permanent grass is a good use, and extensive areas are
in native grass range. Crop yields are favorable under
dryfarming if management and weather are good.

In dryfarmed fields stubble mulching and wind strip-
cropping help to control erosion and conserve moisture.
Emergency tillage may be needed where there is not
enough plant cover to control erosion.

CAPABILITY UNIT IVe-8 (DRYLAND)

Ascalon sandy loam, 5 to 9 percent slopes, is the only

soil in this capability unit. This soil has a dark-colored

sandy loam surface layer that is easily worked but that

is highly susceptible to soil blowing and water erosion

in cultivated areas. The strong slopes add to the risk
267-979-—68-———3
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of erosion. Natural fertility is moderate to high, and
water-holding capacity is good.

This so0il is used for dryfarming and for range. Per-
manent grass is a good use, and extensive areas are in
native grass range. Crop yields are favorable in dry-
farmed fields if management and the weather are good.

Dryfarming practices that help to control erosion are
stubble mulching and striperopping. Emergency till-
age may be needed where there is not enough plant cover
to control erosion.

CAPABILITY TUNIT VIe-1 (DRYLAND)

In this capability unit are shallow, moderately deep
and deep, gently sloping or strongly sloping soils that
are well drained. ‘T'he surface layer ranges from loamy
sand to fine sandy loam. These soils are moderate to
high in natural fertility and have moderate to moderately
low water-holding capacity. They take in water at a
medinm to rapid rate. _

Because the hazard of erosion is high, these soils are
not suitable for cultivation. They make up a part of the
vagt rangeland in this county and are productive if
management is good. Native range plants include blue
grama, sideoats grama, sandreed, little bluestem, and
sand sage.

CAPABILITY UNIT VIe-2 (DRYLAND)

In this capability unit are deep, well-drained, undu-
lating to hilly soils that have a sandy surface layer and
are well drained. These soils absorb most of the water
that falls. Intake of water and permeability are rapid,
but water-holding capacity is low. )

These soils are not suitable for dryfarming, but they
are well suited to permanent grass. They are moderately
productive as range and are mostly used for that pur-
pose. The native vegetation includes blue grama, sand-
reed, big bluestem, and sand sage.

CAPABILITY UNIT VIe-3 (DRYLAND)

In this capability unit are deep, strongly sloping to
roderately steep soils that have a loamy surface layer
and are well drained. If cultivated, these soils are sus-
ceptible to severe water erosion. Thelr rate of water in-
take iz medium to moderately slow. They have good
water-holding capacity and are moderate fo high in
natural fertility.

The soils of this unit are fairly well suited to grass.
Careful control of grazing is needed so that enough
plant cover remains to control water erosion. Western
wheatgrass, blue grama, and buffalograss are Important
in the native vegetation,

CAPABILITY UNIT Vle~: (DRYLAND)

In this capability unit are shallow to deep, nearly
level to sloping soils that have a clayey surface layer.
These soils take in water slowly and have slow to very
slow permeability in their subsoil. Water-holding capa-
city is high in the Limon clay in this unit but is low in
the Shingle soils.

The soils in this unit are better suited to grass than to
cultivated crops. Range is fairly productive in years of
favorable moisture. Blue grama, western wheatgrass,
and buffalograss are important plants in the native

vegetation.
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CAPABILITY UNIT Vle-5 (DRYLAND)

In this unit are shallow to deep, sloping soils that have
a loamy surface layer. They are well drained and take in
water at a medium to moderately slow rate.

These soils are not suitable for cultivation; slopes are
strong or water-holding capacity is low. Permanent grass
is a good use. Western wheatgrass, blue grama, and buffalo-
grass arve important in the native vegetation.

CAPABILITY UNIT Viw-1 (DRYLAND)

In this unit are shallow to deep, nearly level, somewhat
poorly drained soils that have a high water table and a
saline surface layer. Natural fertility is moderate to high,
and the rate of water intake ranges from slow to rapid.
Runoff and internal drainage are slow. Ample water is
available for plants becaunse water-holding capacity is
moderate or high and in most places ground water is
available.

Because these soils are saline and wet, they are better
suited to plants that grow naturally than to crops. The
native vegetation includes saltgrass, alkali sacaton, switch-
grass, rushes, sedges, and willows.

CAFPABILITY UNIT VIw-2 (DRYLAND)

In this unit are deep, nearly level soils that have a sand
or sandy loam surface layer, a high water table, and slight
to moderate salinity., Water-holding capacity is moderate
or low, but in most areas moisture from the high water
table is available.

These soils are better suited to native plants than to
crops. The native vegetation includes switchgrass, indian-
grass, big bluestem, cordgrass, rushes, and sedges.

CAPABILITY UNIT VIw-3 (DRYLAND)

Only Bankard sandy loan is in this unit. This soil oceurs
on flood plains along rivers. Its surface layer is thin and
is underlain by sand and gravel. Water-holding capacity
and natural fertility are low.

This soil is not suitable for dryfarming. It has some value
as grazing land and as wildlife habitat. The native vege-
tation includes cottonwoods, sand willows, and an under-
story of shrubs and grasses.

CAFPABILITY UNIT ViIe-1 (DRYLAND})

In this capability unit are deep loose sands that have low
water-holding capacity and natursl fertility. Vegetative
cover is fair to poor.

These soils are not suitable for cultivation, though they
can be used for light grazing or as wildlife habitat. All
of this acreage is in native grasses that include blue grama,
sand reedgrass, and sand bluestem, A good plant cover is
needed to contrel soil blowing.

CAPABILITY UNIT VIile-2 (DRYLAND)

Only Colby loam, 9 to 30 percent slopes, eroded, is in
this capability unit. This soil is deep and has good water-
holding capacity but slow water intale.

This soil is suitable only for limited grazing, because
slopes are strong to moderately steep, fertility is low, and
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erosion is a hazard. The native vegetation includes blne
grama, western wheatgrass, buffalograss, and cactus.

CAPABILITY UNIT VIIv-1 (DRYLAND)

Only Bankard soils are in this capability unit. These
soils have a loose sandy surface layer and are shallow
to sand or sand and gravel. Frequent flooding is likely.

Because water-holding capacity and fertility are low
and flooding is a hazard, these soils are not suitable for
cultivation. The native vegetation includes cottonwoods,
willows, and an understory of shrubs and grass. These
soils have little value for grazing, and they have not been
placed in a range site.

CAPABILITY UNIT VIIs-1 (DRYLAND)

This capability unit consists of Caseajo soils and grav-
elly land. These soils are shallow over rock and gravel,
and they have low water-holding capacity and natural
fertility.

These soils are not suitable for cultivation. They have
some value as range when plenty of moisture is avail-
able and grazing is limited. They are a good source of
gravel used for building material. The native vegeta-
tion includes blue grama, sideoats grama, western wheat-
grass, and yuceca.

CAPABILITY UNIT VIls-2 (DRYLAND)

Only Samsil gravelly soils, hilly, are in this capability
unit. These shallow, steep soils are low in natural fer-
tility, and they take in water slowly.

These soils are not suitable for cultivation, though they
have some value for grazing if erosion is controlled by
careful management. The native vegetation includes
blue grama, western wheatgrass, and buffalograss.

CAPABILITY UNIT VIIs-3 (DRYLAND)

Only Travessilla-Rock outcrop complex is in this capa-
bility unit. It consists of shallow soils intermingled
with rock outcrops. The soils are low in natural fertil-
ity, very limited in water-holding capacity, and subject
to severe erosion unless protected. Limited grazing is the
only suitable use. The native vegetation includes blue
grama, sideoats grama, little bluestem, needle-and-thread,
and scattered sand sage.

CAPABILITY UNIT VIIIs-1 (DRYLAND)

Only Riverwash is in this capability unit. This land
type is in stream channels and bottom land of the South
Platte River, Kiowa Creek, and Bijou Creek. It con-
sists chiefly of unstable sandy alluvium that is often
flooded.

Some areas of Riverwash have only a sparse cover.
Islands and areas along the streams are covered by a
dense growth of small and large willows and a few small
clumps of grasses. Close-growing vegetation is fre-
quently flooded and covered by sandy or silty deposits.

Riverwash produces only enough vegetation for use by
deer, other animals, and birds for food and protection,
Ducks, geese, and other water birds use the sandbars.

Managing irrigated soils

Irrigation water is brought to the soils by direct diver-
sion through canals from the South Platte River, from
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supplemental storage in reservoirg, and from irrigation
wells. Major canal systems serving the county are the
Weldona Valley Canal, Riverside Canal, Fort Morgan
Canal, Bijou Canal, and the Platte and Beaver Canal
Systems. The three major storage reservoirs serving
Morgan County are Jackson Lake, Riverside Reservoir,
and Empire Reservoir.

Additional water for irrigation is supplied by wells
that tap underground water. Some irrigated areas in the
western, southwestern, and northeastern parts of the
county depend entirely on water from irrigation wells.
About 1,500 irrigation wells were in operation in
Morgan County during 1961.

The main irrigated crops in the county are sugarbeets,
corn, pinto beans, alfalfa, barley, wheat, potatoes, and
pasture plants. Some areas are used for vegetables.
Generally, the growing season lasts long enough for full
egrowth of these crops, though in spring seedbed prepara-
tion may be delayed by the cold, by wetness, and by soil
crusting after rainstorms. Large amounts of irrigation
water are sometimes needed in summer for short periods
when the temperature is high and humidity is low,

For drilled crops, irrigation water is generally applied
within borders, in contour ditches around the edges of
fields, and by sprinklers. Furrows, contour furrows, and
sprinklers are used for row crops.

Care is required in the selection of irrigation grades,
length of runs, width between borders, frequency and
time of applying water, and size of the flow. It is essen-

tial to use irrigation water efliciently so as to keep to a
minimum the loss of water through deep percolation and
runoff and the loss of soil through erosion. Applying
water in small amounts to avoid erosion is especially
important. Where needed and feasible, the soils should
be leveled to a uniform grade (fig. 5).| In areas that are
not leveled, contour irrigati Toss-slope rrigation
may be needed if water is applied in corrngations or fur-
rows. Corrugations are small furrows placed 18 to 36
inches apart so as to wet the soil between them,

During irrigation or shortly thereafter, the efficiency
of the irrigation should be frequently checked with a soil
anger, soil tube, or a shovel. If needed, the length of
runs, stream size, and the like can be modified to insure
that the water is distributed uniformly throughout the
field and in the soil profile. Drainage may be required in
some places to lower the water table where it has been
raised by deep percolation or by seepage from irrigation
canals and storage reservoirs.

Crop rotations commonly consist of legumes and high
residue crops in a systematic yet flexible pattern with low
residue crops. These rotations help to maintain produc-
tivity and to control insects, plant diseases, and erosion.
If management is good, row crops can be grown year after
vear on some nearly level soils. On these soils, however,
liberal applications of fertilizer and of organic material,
and careful management of irrigation water, are needed.

In winter and early in spring, soil blowing is a hazard,
particularly on goils having a light sandy loam or a
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loamy sand surface layer. These soils can be protected
by leaving a good cover of stubble, loose stalks, and
other crop residune, or by planting cover crops.

On the steeper slopes, irrigations and intense rains add
to the hazard of erosion. This hazard is reduced if the
application of water is controlled, but an adequate cover
of plants is the best protection against water erosion.

Management of irrigated capability units

In the following pages the irrigated capability units
are described and management of these units is dis-
cussed. Only those soils suitable for irrigation have
been placed ‘in irrigated capability units. The soils in
each unit can be found by referring to the “Guide to
Mapping Units” at the back of this soil survey.

In each of the following units, crop yields can be main-
tained by returning maximum amounts of crop residue to
the soils and adding moderate amounts of commercial
fertilizer and barnyard manure.

CAPABILITY UNIT I-11 (IRRIGATED)

In this unit are deep, light-colored to dark-colored,
nearly level soils that have a loam or sandy clay loam
surface soil and a medium-textured or moderately fine
textured subsoil. These soils are well drained. They are
easily tilled and are moderate to high in fertility. They
hold a good supply of moisture for plants and erosion is
not likely.

e
e

These are some of the most desirable soils for farming
in the county; most areas are used for irrigated crops.
The principal irrigated crops are alfalfa, sugarbeets,
corn, beans, and small grain. Truck crops are grown
near towns.

A long cropping system is commonly used on these
soils. Small grain is seeded as a nurse crop for alfalfa.
The alfalfa is grown 3 or 4 years and is then plowed out
so that corn can be grown for 2 years. Corn 1s followed
by sugarbeets or beans. The cropping system is begun
again when a small grain and alfalfa are seeded the
eighth or ninth year.

CAPABILITY UNIT I-12 (IRRIGATED)

Tn this unit are deep, light-colored to dark-colored,
nearly level soils that have a sandy loam surface soil and
a medium-textured to fine-textured subsoil. These soils
are well drained. They are easily tilled and moderate to
high in fertility. Although these soils hold a good sup-
ply of moisture, this supply is slightly less than that held
by the soils in unit T-11 and more frequent irrigations
are needed.

These soils are desirable for irrigated farming .
The principal irrigated crops are alfalfa, sugarbeefs,
corn, beans, and small grains. A suitable cropping sys-
tem is 8 or 4 years of alfalfa followed by 2 years of corn,
and the corn by about 2 years of sugarbeets or beans.

Figure 6.—Potatoes are irrigated from concrete ditches with siphon tubes. The soil is Bresser sandy loam, moderately deep, terrace,
0 to 1 percent slopes. Stream sizes are adjusted by raising and lowering the tubes, by varying the head of water in the supply ditch,
or by changing the number of tubes.
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Cover crops are needed after beans, potatoes, and other
crops that leave little or no residue.

CAPABILITY UNIT Ile-11 (IRRIGATED)

This unit consists of deep, light-colored to dark-
colored, gently sloping soils that have a clay loam sur-
face layer and a moderately fine textured to fine textured
subsoil. These soils are well drained. They have moder-
ate to high fertility and good moisture-holding capacity.
Because of the slopes and the moderately slow rate of
water intake, some water ig lost as runoff, and the hazard
of water erosion is moderate.

All of the irrigated crops adapted to this area are
suited to this soil. Because water erosion is a hazard,
clean-tilled erops should be grown for only about half of
the time. A suitable cropping system is 4 years of al-
falfa, 2 years of corn, and 1 year of sugarbeets. When
alfalfa is reseeded, a small grain is used as a nurse crop.

CAPABILITY UNIT IIe-12 (IRRIGATED)

In this unit are deep, light-colored to dark-colored,
gently sloping soils that have a loam surface layer and a
medium-textured to moderately fine textured subsoil.
These soils are well drained. They have good water-
holding capacity and moderate to high fertility. Because
these solls are gently sloping, water erosion is a moderate
hazard.

All of the irrigated crops grown in this area are suited

to these soils. |Figure 7 Hmws Fort Collins loam, 1 to 8
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percent slopes, being irrigated by siphon tubes. Because
water erosion 1s a hazard, limiting row crops to about one-
fourth the duration of the cropping sequence is advisable.
A suitable cropping system is 4 years of alfalfa, 2 years
of corn, and 1 year of sugarbeets. When fields are re-
seeded to alfalfa, & small grain is used as a nurse crop.

CAPABILITY UNIT Tle-13 (IRRIGATED)

In this unit are deep, light-colored to dark-colored,
well-drained, gently sloping soils that have a sandy loam
surface layer and a medinm-textured or fine-textured sub-
soil. These soils are moderate to high in fertility, and
they hold a good supply of moisture for plant use. Be-
cause of the slopes and the sandy surface layer, moderate
water erosion and soil blowing are likely.

All of the irrigated crops adapted to this area are
suited to these soils. Because water erosion and soil blow-
ing are hazards, the time row crops are grown should be
limited to about, one-fourth the duration of the cropping
system. Following crops that leave little or no residue,
cover crops are needed for protection against soil blowing
during winter and spring. The length of the irrigation
runs and the amount of water applied should be adjusted
so that erosion is kept to a minimum and excessive water
and plant nutrients are not lost through deep percolation.
A suitable cropping system is 4 years of alfalfa, 1 year
of corn, and 1 vear of beans and sugarbeets. If alfalfa is
reseeded. a small grain is.used as a nurse crop.
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Figure 7—Siphon tubes used to irrigate corn on Fort Collins loam, 1 to 3 percent slopes. Capability unit ITe-12 (irrigated).
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CAPABILITY UNIT Ils-11 (IRRIGATED)

This unit consists of deep, nearly level soils that have a
clay loam surface layer and a medium-textured or fine-
textured subsoil. These soils are well drained, and they
hold a good supply of moisture for plant use. Fertility
is moderate to high, but working these soils and keeping
them i good tilth are difficult. The Heldt clay loams
have a slower rate of water intake than the other soils in
this unit.

Of the extensive soils in the county, these are among
the most desirable for farming. The principal irrigated
crops are alfalfa, sugarbects, corn, beans, and small grain.

Generally, row crops should be grown for not more
than 3 successive years. If close-growing crops that leave
large amounts of residue are grown for more than 3 years,
tilth is improved and these soils can be worked more
easily. Fall plowing is advisable on these soils because it
allows them to mellow during winter. These soils should
De tilled only when their content of moisture is favorable.

CAPABILITY UNIT Ils-12 (IRRIGATED)

In this unit are deep, light-colored, nearly level soils
that have a sandy loam surface layer and a moderately
coarse textured subsoil. These sandy loams are well
drained, easily tilled, and readily permeable to roots, air,
and moisture. They are moderately fertile and hold fair
amounts of water for plant use. Susceptibility to soil
blowing and to water erosion is moderate.

The soils in this unit are suitable for all crops adapted
to this area. Row crops should not be grown for more
than 8 successive years. A cropping system commonly
used iz 4 years of alfalfa, 1 year of corn for gram, 1

ear each of beans and sugarbeets, and a small grain in
which alfalfa is seeded. Both water and plant nutrients
are lost throngh deep percolation if irrigation runs are
long. For efficient use of water, the length of the runs
normally should not exceed about 600 feet.

CAPABILITY UNIT Ilfe-11 (IRRIGATED)

In this unit are deep, well-drained, gently sloping soils
that have a loam surface layer and a medium-textured or
moderately fine textured subsoil. These soils are moder-
ate to high in fertility, and they hold a good supply of
moisture for plant use.

The soils in this unit are suitable for all crops adapted
to this area. DBecause slopes are gentle, cultivated areas
are subject to severe water erosion. Extremely careful
management is needed in fields of row crops. Close-
growing crops give maximum protection against erosion
and are needed for 6 years in a cropping system that pro-
vides 2 successive years of row crops.

CAPABILITY UNIT Nle-12 (IRRIGATED)

In this unit are gently sloping, deep, light-colored to
dark-colored soils that have a sandy loam or loam surface
layer and a medium-textured subsoil. These soils are well
drained. They hold a good supply of moisture for plants
and are moderate to high in natural fertility.

These soils are suitable for all erops adapted to this
area. Because of the slopes and the sand in the surface
layer, these soils are subject to severe soil blowing and
water erosion in cultivated areas. Extremely careful man-

S0IL SURVEY

agement is required to control erosion in fields of row
erops, Maximum use of close-growing crops is essenfial.

CAPABILITY UNIT HIz-12 (IRRIGATED),

In this unit are moderately deep to deep, well-drained,
nearly level soils that have a sandy loam or fine sandy
loam surface layer and a medium-textured or moderately
coarse textured subsoil. These soils are moderate to high
in natural fertility. Because they contain a large amount
of sand, their capacity to hold moisture is only fair. Be-
cause of the slopes, cultivated areas are subject to soil
blowing and water erosion.

These soils are suitable for most crops adapted to this
area. Special care is needed for protection against water
erosion. Row crops should not take up more than one-
fourth of a cropping sequence, or they should not be
grown for more than 2 successive years. Irrigating these
soils and maintaining fertility are difficult because perme-
ability is rapid.

A suitable cropping system is 4 years of alfalfa, 1 year
of corn or beans, and 1 year of sugarbeets. When alfalfa
is reseoded, & small grain is grown as a nurse crop,

CAPABILITY UNIT IIle~-14 (IRRIGATED)

In this unit are deep to moderately deep, well-drained,

nearly level or gently sloping soils that have a loamy sand
surface layer and a moderately fine textured to moder-
ately coarse textured subsoil. These soils are easily tilled
and are moderate to low in natural fertility. They have
a rapidly permeable surface layer, but they hold a fair
to good supply of moisture for plant use. Becawswe of
the sand in the surface layer and, in some places the slope,
soil blowing and water erosion are likely in culfivated
areas. ’
Most crops adapted to this area are suitable for these
soils. Row crops should not be grown for more than 2
consecutive years because erosion 18 a hazard. A suitable
cropping system is 4 years of alfalfa, I year of corn, and
1 year of sugarbeets. When alfalfa is reseeded, a small
grain is used as a nurse crop. After sugarbeets or corn
grown for silage is harvested, cover crops are needed in
some fields to keep the soil from blowing during winter
and spring.

In some fields land leveling is needed so that irrigation
water is spread uniformly. Light, frequent irrigations
and short rung are needed for conserving water and plant
nutrients that might be lost through deep percolation.

CAPABILITY UNIT HlIe-15 (IRRIGATED)

Only Weld loam, 8 to 5 percent slopes, is in this capabil-
ity unit. This deep, well-drained, gently sloping soil has
a moderately fine textured subsoil. It is high in natural
fertility, is easily tilled, has slow permeability, and holds
1 good supply of moeisture for plant use.

Most erops adapted to the county are suited to this scil.
To reduce water erosion and to maintain organic matter,
deep-rooted legumes should be grown for at least half the
duration of the rotation. A suitable cropping system is
3 years of alfalfa, 2 years of corn, and 1 year of sugar-
beets. When alfalfa is reseeded, a small grain is used
as a4 nurse crop.

In some fields land leveling is necessary to spread water
uniformly. Because the soil is sloping and slowly per-
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meable, managing irrigation water and controlling ero-
sion are major concerns.

CAPARILITY UNIT IIw-11 (IRRIGATED)

In this unit are deep to moderately deep, light-colored
to dark-colored, nearly level soils that are poorly drained.
These soils have a loam, clay loam, or fine sandy loam
surface layer and a medium-textured or moderately coarse
textured subsoil. Seepage occurs in places. The water
table is high, and accumulations of soluble salts are mod-
erate to strong,

Crops adapted to this area are suitable for these soils
only if the soils are drained and free of excessive salts.
Pasture mixtures tolerant of salt produce favorable yields
in some irrigated fields. Yields of sugarbeets, barley, and
other crops moderately tolerant of salt are favorable only
where the water table is not high and excessive salts have
not accumulated. Because surface drainage and subsur-
face drainage are poor in most areas of these soils, drain-
age by tile or by open ditches may be difficult.

CAPABILITY UNIT HIs-11 (IRRIGATED)

In this unit are deep, nearly level to gently sloping
soils that have a clay surface layer and subsoil and a
medinm-textured to fine-textured substratum. These soils
are well drained and are moderate to high in natural fer-
tility. They hold a good supply of moisture for plants.

Most crops adapted to the area are suited to these soils.
A suitable cropping system is 4 years of alfalfa, 2 years
of corn, and 2 years of sugarbeets. If alfalfa is reseeded,
a stnall grain is used as a nurse crop.

Management is needed for increasing permeability and
improving tilth. In some places irrigation is difficult be-
cause the soils are slowly permeable. Land leveling is re-
quired in some fields so that the ‘water spreads uniformly
and ponding is prevented. Seeding deep-rooted legumes
helps to maintain the organic matter and to increase per-
meability. Alfalfa, sweetclover, and other deep-rooted
crops should be seeded about half of the time.

CAPAPRILITY UNIT IIls-12 (IRRIGATED)

In this unit are moderately deep, well-drained, nearly
level soils that have a sandy loam surface layer and
subsoil. Water-holding capacity is Jow to moderate, and
natural fertility is moderate to high.

These soils are suited to all crops adapted to this area.
Row crops can be grown continuously if practices of
management, are intensive.

Most needed in irrigated farming are practices for con-
trolling wind erosion, maintaining fertility, and manag-
ing irrigated water. If irrigation runs are too long, too
much water is lost by deep leaching, especially in the
upper part of the field. In some fields land leveling is
necessary for spreading the water uniformly.

CAPABILITY UNIT IVe-11 (IRRIGATED}

In this unit are deep, well-drained, strongly sloping
soils that have a loam surface layer and subsoil. These
soils have good capacity for storing water and they are
moderate to high in natural fertility.

Close-growing crops are needed on these soils most of
the time. A suitable cropping system is 1 year of a row
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crop followed by a minimum of 3 years of a small grain,
alfalfa, grasses, or other close-growing crops.

These strongly sloping soils are susceptible to severe
s0il blowing and water erosion unless management is
good. The strong slopes also make management of irri-
gation water difficult. Sprinkler irrigation is desirable.

CAPABILITY UNIT IVe-12 (IRRIGATED)

In this unit are deep to moderately deep, well-drained,
strongly sloping to steep soils that have a medinm-tex-
tured or moderately coarse textured subsoil. ‘The surface
layer ranges from sandy loam to sandy clay loamn. These
soils are moderate to high in natural fertility and have
low to moderate water-holding capacity. The moderately
sandy surface layer is subject to severe soil blowing and
water erosion if the soils are cultivated and not properly
managed.

Close-growing crops are needed on these soils most of
the time. A surtable cropping system is 1 year of a row
crop followed by at least 3 years of alfalfa, a small grain,
grasses, or another kind of close-growing crop.

Because these soils are strongly sloping and rapidly
permeable, managing the irrigation water and maintain-
1111)% fertility are difficult. Sprinkler irrigation is desir-
able.

CAPABILITY UNIT IVe-13 (IRRIGATED)

In this unit are deep to moderately deep, well-drained,
gently sloping soils that have a loamy sand surface layer
and & medium-textured or moderately coarse textured
subsoil. These soils have moderate to high water-holding
capacity and natural fertility. Because slopés are gentle
and the surface layer is sandy, moderate to severe soil
blowing and water erosion are likely.

Close-growing crops are needed on these soils for three-
fourths of the time. A suitable cropping system is 1
year of a row crop followed by a minimum of 4 years of
alfalfa, grasses, a small grain, or other close-growing
crops.

Because these soils are rapidly permeable, controlling
irrigation water and maintaining fertility are difficult.
Special care is needed in applying irrigation water.
Sprinkler irrigation is desirable.

CAPABILITY UNIT 1Vw-11 (IRRIGATED)

This unit is made up of deep, poorly drained, nearly
level soils that have a clay or clay loam surface layer and
a fine-textured subsoil. Seepage occurs in places. These
soils have a high water table and moderate to strong
accumulations of soluble salts.

The soils in this unit are suitable for most of the
crops commonly grown in the county only if the soils
are drained and excess salts are removed. In some fields
drainage is difficult because the soils in depressions have
slow permeability. Mixtures of salt-tolerant grasses are
suitable as irrigated pasture.

CAPABILITY UNIT IVw=-12 (IRRIGATED)

In this unit are deep, light-colored to dark-colored,
nearly level soils that are poorly drained. These soils
have a surface layer of sand, sandy loam, or loamy sand
and a moderately coarse textured subsoil. Seepage oc-
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curs in places. The water table is seasonally high, and
soluble salts have accumulated in some places.

Unless these soils are drained and their excess salls re-
moved, the choice of crops is limited and the yields of
most crops are poor. In some reclaimed areas, however,
yields are fair to poor for alfalfa, barley, sugarbeets,
and other crops moderately tolerant of salts. In some
areas yields of salt-tolerant pasture mixtures have heen
favorable.

CAPABILITY UNIT IVs=11 (IRRIGATED)

In this unit are shallow to deep, well-drained, nearly
level to gently sloping soils that have a clay or Joam sur-
face luyer and a fine-textured subsoil. These soils are
moderate to high in natural fertility and have fair to
oood capacity for storing moisturs and plant nutrients.
The Shingle soils in this unit are shallow over shale.

Alfalfa, sweetclover, or other deep-rooted legumes
should be grown about three-fourths of the time. A
suitable cropping system is 4 years of alfalfa and 1 year
of row crops. When alfalfa is reseeded, a small grain 1s
used as a Durse crop.

Increasing permeability and improving tilth are the
major concerns of management. Managing irrigation
water is difficult because the soils are slowly permeable.
In some fields land leveling is needed so that water
spreads uniformly and ponding is prevented. Seeding
legumes and grasses helps to maintain orgamic matter
and to increase permeability.

CAPABILITY UNIT IVs-12 (IRRIGATED)

Only Bankard sandy loam is in this capability unit.
This light-colored, well-drained, nearly level soil has a
moderately coarse textured subsoil. It has low natural
fertility and water-holding capacity and is subject to soil
blowing and water erosion. Flooding is likely from time
to time,

A good use for this soil is alfalfa, irrigated pasture, or
another kind of permanent cover ecrop. Managing irriga-
tion water and maintaining fertility are difficult because
these soils are shallow over sand and are rapidly perme-
able. Sprinkler irrigation is desirable.

CAPABILITY UNIT IVs-13 (IRRIGATED)

Tn this unit are deep, nearly level to gently sloping
soils that have a sand surface layer and subsoil. These
soils are well drained. They have low water-holding
capacity and natural fertility.

If these soils are intensively managed, they are suited
to the irrigated crops commonly grown in the area.
Alfalfa, permanent pasture, or other permanent cover
gives the best protection against erosion. If row crops
are grown, stubble and other residue should be left on
these soils for protection against soil blowing. Mulch
planting is essential if corn 1s grown continuously, Trri-
oating these soils and maintaining fertility are difficult
because permeability is rapid. Sprinklers are better
suited than other methods of irrigation.

Predicted Yields

Table 2 gives the predicted average yields per acre
for some of the irrigated and dryfarmed crops grown in
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the county. This table lists only the soils generally used
for crops. Except for sorghum, the crops listed in

[2]are major crops. Yields for dryfarmed sorghum are

given for only a few soils.

The yields given in table 2 are for two levels of man-
agement. Yields in columns A. are those expected under
thé management used by most of the farmers in the
county. Yields in columns B are those expected under &
high level of management. The yields of some farms may
be higher than those given in columns B, especially if the
management provides use of improved crop varieties.

The estimates in table 2 are based on records of the
Morgan County Agricultural Stabilization and Conserva-
tion Service and Farmers Home Administration; on field
observations and discussions with farmers during the
survey; and on information obtained from the County Ag-
ricultural Fxtension Agent and other agricultural
specialists in the county.

Range Management *

Ranching is an important industry in Morgan County.
Most ranchers have a cow-calf type of operation, consist-
Ing mainly of raising calves to be sold to local feeders
in the irrigated areas. Some ranchers buy winter stock-
ers and keep carryover calves in addition to the main
cowherd. In summer yearling steers are stocked in some
of the larger ranches of the sandhill areas.

Because rangeland makes up about 55 percent of the
total acreage in Morgan County, the proper use of this
land is important, Management is required that main-
tains high yields and that keeps soil blowing and water
erosion at a minimum.

The value of rangeland for grazing is lowered in areas
heavily grazed by livestock or otherwise abused. Where
grasses or other soil-holding plants die out, the range is
susceptible to severs erosion by wind and water, In this
county blowouts, buried fences, gullies, and other scars
of accelerated erosion can be seen in some areas that were
cultivated, thongh they were not suitable for cultivation,
In recent years, however, the trend has been toward cul-
tivating only those areas suitable for cultivation.

In Morgan County it is necessary that grazing is strict-
Iy regulated according to the amount of forage available.
Available forage depends mostly on the annual precipita-
tion and its distribution. Although annual precipitation
is low, most of it falls during the grazing season. About
80 percent falls from April through September, and of
this amount, 40 percent falls during April, May, and
June. Dry periods, sometimes intensified by hot winds,
are common in July and August. Dry periods last from
30 to 90 days.

Range sites and condition elasses

A range site consists of soils that support similar
vegetation and are similar in depth, texture, permeabil-
ity, and topography. The sites differ significantly in the
kind of natural vegetation they now support; in the kinds
of original, or climax, vegetation they once supported;
and in the kind of management they need. Knowing

T, K. Bamaw and W, W, HAMMOND, range congervationists,
Soil Conservation Service, helped in preparing this subsection.
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TABLE 2.—Dredicted average crop yields per acre of irrigated and dryfarmed crops wnder two levels of management

[Absence of a yield figure indicates that the erop is nob generally grown on the soil]

Irrigated crops Dryfarmed crops
Soil Corn Sugarbeets ‘ Barley Alfalfa Wheat | Barley Grain
: sorghum
A|B A B A | B A B AIBJ|lA|B A B
Bu. | Bu. Ton Ton | Bu. | Bu Tan Ton | Bu. | Bu. | Bu. | Bu. Bu Bu
Apishapa eIy oo 35 | 50 11 16|25 |30 20| 3.0 | —ofoooole o
Ascalon loamy sand, 1 to 3 percent slopes_______..__ 50 | 65 10 16 7 35 | 45 2.5 3.0 14416 12| 14 17 20
Ascalon loamy sand, 3 to 5 pereent slopes__ ... 35 | 45 8 14 | 25 35 2.5 30012116 | 10 | 12 15 17
Ascalon sandy clay loam, 3 to 9 perecnt slopes, ‘
eroded._ e 20 | 40 6 14115180 L8] 30 |oooo|eaomr]|omon|om e
Ascalon sandy loam, 1 to 3 pereent slopes____._____ 55 | 70 14 1835|350, 30| 35|18 | 20| 16| 18 18 22
Asecalon sandy loam, 3 to 5 percent slopes____. . 45 | 60 10 16 1 30 | 40| 2.5 3.5116 |17 (13| 15 18 20
Asealon sandy loam, 5 to 9 percent slopes__ .. -~ 30 | 45 |- 25 36| 2.0 3.0 |11 | 14| 97132 . _____
Asecalon-Platner sandy loams, 1 to 5 percent slopes || ___|._____]-— - SR U (USRS ppRy S 16118 | 14 | 16 17 20
Bijou loamy sand, 0 to 1 percent slopes..._________ 40 | 60 10 12125380 25, 3512|1410 )12 | | ____
Bijou loamy sand, 1 to 3 pereent slopes  ______..__ 30 | 50 7 10|23(30| 25| 8.5 |0 (147 012 __| .___.
Bijou sandy clay loam, 0 to 1 percent slopes.___... | 80 120 18 22 | 40 ) 65 3.0 45|17 ;19 | 15 | 17 18 22
Bijou sandy loam, 0 to 1 percent slopes____ ... 50 | 80 12 16 {35 | 50| 25| 3.5 |14 1612 14 |____________
Bijou sandy loam, 1 to 3 percent slopes__ ... __ 45 | 65 8 14|25 | 40° 225| 3.0 |12 |14 |10 | 12| .. _____
Bijou sandy loam, moderately deep, 0 to 1 percent
SlOPe8 e imee e 40 | 55 8 12 12540 20] 251012 9|12 | __|--___.
Bijou sandy loam, moderately deep, 1 to 3 percent
SlOPEE | e 35 | 50 7 12125135 20| 256|100 12| 9|12 | ____| _____
Bonaccord elay_ oo aemo- 70 90 17 22 |35 | 45| 3.0, 3.5 (1416 | 12 14 | _____ _____
Bresser clay loam, terrace, 0 to 1 percent slopes.___. 85 |120 18 24 | 45 | 65 3.0 4517|1916 17 | ____
Bresser loamy sand, terrace, () to 1 percent slopes_..| 60 | 70 14 16 30| 40| 25| 35|14 (16| 12 14 17 20
Bresser loamy sand, terrace, 1 to 3 percent slopes___! 55 | 70 12 15| 251 35 25 3511214} 10| 12 [ |-oa...
Bresser sandy loam, deep, terrace, 0 to 1 percent
slopes_ e 75 |110 16 194060 85| 40117 |19 | 156} 17 17 21
Bresser sandy loam, deep, terrace, 1 to 3 percent ‘
BlOPeS - e 65 | 95 14 183545 | 3.0 40{16 18 | 14|16 | . ____
Bresser sandy loam, moderately deep, terrace, 0 to 1
percent slopes . - . e 60 | 95 12 17 35|45 25| 6|12 | 14|10 12| .. ..
Bresser sandy loam, moderately deep, terrace, 1 to 3
pereent slopes_ .. 56 | 85 12 16 |30 |35 25| 35 (12 | 14|10} 12 ______|._____
Bresser soils, terrace, 3 to 5 percent slopes________. 25 135 oo 20|25 20 30|12 16|10 | 12| |- ..
Briggsdale clay loam, 1 to 3 percent slopes._______. DU [P PR R SRS VRPN FEDRNpR EPTpp 4 (16 | 12 | 4\ | ____
Briggsdale fine sandy loam, 1 to 3 percent slopes____ | .| - |- |- SN FERPS JEVEURDEPN [VOUvR 151711315 | ____|-o.___
Colby loam, 1 to 3 perecent slopes_ ... ____. 60 | 76 12 16 | 3545 25| 3835|1517 (13| 15 17 20
Colby loam, 3 to § pereent slopes. .o . 35 | 55 8 12 12535 25| 3.0 [coofeoon|mo]mmen] o] o
Colby loam, 5 to 9 percent slopes___ ... _______ 25 | 45 6 918251 2.0 3.0 [co_jecaa|oaon|oe ]| e
Colby sandy loam, 1 to 3 percent slopes. - .- 62 | 8b 14 17 135 | 45 2.6 3515117 13| 15 17 20
Colby sandy loam, 3 to & percent slopes___________ 35 | bb 9 12 | 25 ¢ 85 2.5 3.0[183 |15 |11 | 18 |eoe|oeaaas
Colby sandy loam, 5 to 9 percent slopes_ _______.._ 25 | 838 |eocaoo|--+ |18 130 2.0 3.0 oo e
Colby-Adena loams, 1 to 3 percent slopes. ... ... 60 | 75 12 16 |35 451 25| 3.5|16 |18 | 14 | 16 17 20
Colby-Adena loams, 3 to 5 percent slopes._________ 35| 55 8 12| 25 | 35 2.5 3.0 | 14| 17| 14 | 17 |- - ... __
Colby-Adena loams, 5 to 9 percent slopes. ... _____ 25 | 40 7 9120030 20| B30 ) oo |oa oo
Fort Collins loam,  to 1 pereent slopes____ ... 90 1125 19 2414060 40 50|17 18|15 |17 17 21
Fort Colling loam, 1 to 3 pereent glopes________.___. 75 110 18 22 |40 [ 50 3.5] 46|13 15|10 12 15 19
Fort Colling sandy loam, 0 to 1 percent slopes_____. 85 {120 17 21|40 | 60| 40| 50| 15| 1813 ] 15 17 21
Fort Collins sandy loam, 1 to 8 percent slopes______ 75 (110 18 221 40| 50| 3.5 45|13 |15(11( 13 15 19
Gilerest loamy sand, 0 to 1 persent slopes.. . ____ 30 | 60 7 9|25 |35 1.5 25110 14| 812 | fao o
Gilerest loamy sand, 1 to 3 percent slopes_______.__ 25 | 50 6 & | 20 [ 30 1.5 2.5 (10 | 14 8 12 [o__._ B PO
Gilerest sandy loam, 0 to 1 percent slopes_ .. ____ 40 1 60 12 15 | 251 35 2.0 3.0 |13 (15 11 |13 |_____ ...
Gilerest sandy loam, 1 to 8 percent slopes.. ... __ 35 | 80 90 12125 13851 20| 30 (12 (15 |11 |13 oo |eoamam
(Gilerest soils, 3 to 5 percent glopes_ ___ ... 125135 | o= 20 1 30 1.5 b0 T N OO ARV NSO PRI IS
Haverson clay loam, 0 to 1 percent slopes__ .- . 80 (100 18 23 | 40 | bd 3.5 4 5|17 | 20115 | 17 18 21
Haverson loam, 0 to 1 pereent slopes .. ______ 95 (125 18 23 | 40 | 55 3.5 4.5 |17 20115 | 17 18 21
Haverson loam, 1 t0 3 percent slopes. __ ... _______ 8O | 95 17 2038550 30| 40|15 (17 [ 13 |15 | __
Haverson sandy loam, 0 to 1 pereent glopes________ 80 100 19 91 |40 | 50| 8.5 40|14 16|12 | 14 17 | 19
Haverson sandy loam, 1 to 3 percent slopes. .. ___ 65 | 85 14 16 135 | 45| 3.0 | 40|14 ;16 |12 | 14 17 19
Haverson sandy loam, 3 to 5 percent slopes - _.._.. 40 | 50 (Lo |- 25 135 2.0 3.0 (13 (16 |11 113 |- |oaoo--
Haxtun loamy sand, ¢ to 3 pereent slopes_ .. [N IR (U EVOR SRR VU NI PR 16 |18 | 141 16 [ |-
Heldt elay, 0 to 1 pereent slopes______________._ 75 | 95 18 24 [ 35 | 55| 30| 40 (1315611 | 13} . __|-——-_-
Heldt clay, 1 to 3 percent slopes_____ .. ______ 65 {75 13 17 | 30 | 40 2.5 35013 (1611 13 |-
Heldt clay, saline_ .. oo 30 | 45 9 13 120, 30 1.5 200 ||l o o

See foolnote at end of table,
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TaBLE 2.—PFredicted average erop yields per acre of irrigated and dryfarmed erops under two levels of management—Con,

Irrigated crops

' Dryfarmed erops

Soil Corn Sugarbeets | Barley Alfalfa Wheat | Barley Crain
sorghum
Al B A B A | B A B A B|A|B A B
Bu. | Bu Ton Ton By, | Bu Ton Ton Bu. { Bu. | Bu. | Bu. Bu. Bii.

Heldt clay loam, 0 to 1 pereent slopes_ o _.____.._ 80 [100 18 24 | 45 | 65 o.0 4015 |17 (13 {156 | _____|._____
Heldt clay loam, 1 to 3 pereent slopes. ____________ 70 | 90 15 18 | 3¢ | 40 2.5 3511416 |12 | 14§ ____|._____
Heldt clay loam, saline_ . _________________ 35 | 45 13 17 | 20 | 30 L& | 20 || |eoooaean e
Heldt sandy loam, 0 to 1 percent slopes____________ 95 (125 20 25 (40 |60 3.5 | 45 |16 |18 |14 |16 |______[______
Heldt sandy loam, 1 to 3 pereent glopes__________ .. 80 | 90 17 20 | 40 | 30 3.0 4.0 15 |17 |13 |15 o ___|._.__.
Heldt-Koen complex_ _ . ______________________ 25 | 35 9 13 | 20 | 30 1.5 200 |
Las loam, saline_ _______________________._ .. _.__ 25 | 35 13 17 120 30 L5 2.5 | U | __ || _l_____
Limon elay, 0 to 1 pereent stopes_________________ 35 1 70 14 18 30 | 40 2.0 3.0 |- |e|e oo
Limon elay, saline, ¢ o 1 percent slopes_ .. ____.__.__ 25 | 35 10 14 | 20 : 30 15 2.0 | o
Nunn elay loam, 0 to 1 percent slopes_ ____________ 95 1125 19 26 | 40 | 60 4.0 50 (16 |18 | 14 |16 | _____|______
Nunn clay loam, 1 to 3 percent slopes_ ____________ 75 | 90 16 20 [ 35 | A5 3.0 4.5 P14 16 | 12 | 14 o ___j_____
Nunn loam, 0 to 1 percent slopes__ ______________._ 95 1130 19 26 | 40 | 60 4.0 5.0 | 1719 [ 15 ) 17 |______[_____
Nunn loam, 1 1o 3 percent slopes_ _ _ ______._..____ 90 (105 17 20 ] 35| 55 3.0 4.5 |16 18 1 14 | 16 | ______[___..__
Nunn loamy sand, 0 to 1 percent slopes__ . _ __.____ 80 1115 17 2035 |45 3.0 401416 | 12| 14 | |- __
Nunn sandy loam, 0 to 1 percent slopes___________ 95 (125 19 23 | 40 1 55 3.5 45| 17|19 | 15| 17 19 21
Olney loamy sand, terrace, 0 to 1 percent slopes_ _._| 55 | 73 14 17 35 | 45 2.5 301 14 | 16 | 12 | 14 |_____ | _____
Olney loamy sand, terrace, 1 to 3 percent slopes____| 50 65 10 16 | 30 | 40 2.5 8.0 14 | 16 1 12 | 14 | _____|_____.
Olney sandy loam, terrace, 0 to 1 perecnt slopes____| 65 | 85 15 19 | 40 50 | 2.5 3515017 ¢ 14 | 17 |______|______
Olney sandy loam, saline, terrace, 0 to 1 percent

slopes . . . 25| 35 9 12 [ 25 | 30 Lo 28 | |||
Platner finesandy loam__________________________ SR [ RSN PR SRR DR SN SV 18|21 | 17 | 19 | .- ..
Platner loam_ .. _._.. S FE Y JRURUUO IS (P 18 [ 20 {17 (19 o |oea ..
Ragoloam___________________ .. . SN DI PP S [N PERROUPREUN ORI 18121 | 17 | 19 .}
Renohill loam, 1 to 3 percent slopes__ . _____._.____ 45 | 5o 10 12 | 25 | 30 1.5 2512114 |10 | 12 |______|.____.
Renohill loam, 3 to 5 percent slopes_______________ VNS DEVRNU PUOUUREN DU SR S DO B 9111 9f 11 .
Stoneham loam, 1 to 3 percent slopes__ ____________ 50 | 70 11 16 ; 30 | 40 2.5 3.5 11214 |10 | 12 . __.
Stoneham loam, 3 to 5 percent elopes. .. _________. 45 | 55 8 11| 20 | 30 1.3 2.5 9] 12 Lt I I I O
Stoneham loam, shallow, 1 to 3 pereent slopes . ____ VR (R PR R SR PRV IR I 9112 911 |______|...___
Stoneham loam, shallow, 3 to 5 pereent slopes______ [NUURIS RSN NP JUURVRUN [FONNNES NS 9112 9 11 (.o __
Stoneham loam, 5 to 12 percent slopes_____________ SO [SERE FORDEPPN SERIpI ceefueod| LB 2.5 ||
Tasgel-Terry fine sandy loams, 5 to 20 percent slopes__| . ___|____J______|._____ R DEVSN (SRR I SRS DR USRI SOTRR FENRIRIN SR
Terry fine sandy loam, 1 to 3 percent slopes___.___ _ 45 | 55 7 11| 25 | 35 1.5 2,510 {12 L2 N T P
Terry fine sandy loam, 3 to 7 percent slopes__... . _ [ N P! M oo LB 200 oo
Truekton loamy sand, 1 to 3 percent slopes________ 35 | 55 7 101 25| 35 2.5 3013 ) 15 (11 {183 |______|______
Truckton loamy sand, 3 to 5 perecent slopes_________ SR DU VRS S S P N W 2.5 9111 LI 1 I B
Truckton soils, 3 to 9 percent slopes_______________ SRS PR DI PP e LB 200 e e
Valentine sand 1. _ ____ _________ ... _______ | 9D | -—--| 55 1.5 308 (|
Valentine-Dwyer sands, terrace !____.___ . _______ U ! ORI I --_-| 55 1.5 E= TR RN FURS (SRR PR AU P
Vona loamy sand, 0 to 3 percent slopes_.__________ 35| 55 8 10125135 2.0 3201 9|11 911 [ ..
Vona loamy sand, 3 to 5 percent slopes. ___________ PRI RN R 25 | 30 1.5 2.6 || e
Vona loamy sand, 5 to 9 percent slopes__________.. SRS SN PSP I SR PR B 1 2.5 e
Vona loamy sand, terrace, 0 to 1 percent slopes_____| 35 | 55 9 121 30 | 35 2,5 3.0(10(12 )10 (12 |._____
Yona loamy sand, terrace, 1 to 3 percent slopes_____ 30 | 40 8 10 | 25 | 35 2.0 2.5 9111 9| 11 [ __|o_____
Yona sandy loam, 1 to 3 percent slopes____________ 40 | 60 12 14 | 85 | 40 2.5 3.0 (12114 |10 | 12 |______|._____
Vong sandy loam, 3 to 5 percent slopes____________ 30 | 45 |- __. 20 | 30 L6 2.6 (oo oo
Yona sandy loam, 5 to @ percent slopes____________ SRR PSR N e LB 200 e
Vona sandy loam, terrace, 0 to 1 percent slopes_____| 45 | 60 11 14 | 35 | 45 2.5 3.5 [ 13116 11 | 13 |._____j_____.
Vona sandy loam, terrace, 1 to 3 percent slopes_____ 35 { 55 9 12 | 30 | 40 2.5 35121410 (12| ____|__._.__
Wann clay loam, saline____________________ _____ 30 | 35 11 14 | 201 30 2.0 2,5 | oo |em e e
Wann fine sandy loam, saline____ ... _______._ 25 | 35 9 15| 20 | 35 2.0 3.0 | e
Wann loamy sand, saline_ . __ . ___________ 25 | 35 6 10| 20 | 35 1.5 P> T PR I IR (N R
Weld loam, 1 to 3 percent slopes___ _______________ 75 |105 15 18140 1 60| 3.5 45|18 |21 | 17| 19 20 23
Weld loam, 3 to 5 percent slopes__________________ 40 | 60 11 16 | 30 | 40 3.0 4.0 | 16 |17 | 13 | 16 | . _|o____.
Weld loamy sand, O to 3 percent slopes____________ S PUPUEDE FPEUIPN P SR N P R 15017 | 13 [ 15 | _|oo___
Weld-Koen loams, 0 to 3 percent slopes____________ PRV PEERU PSRRI P PPN PEPRRD FEEPERIOUPN PRORP 14 [ 16 12 | 14 | |

|

1 Yields in columns B are obtained in areas irrigated by sprinklers and managed intensively.
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the potential of the various range sites is a part of good
range management. Generally, a range site made up of
deep soils that hold moisture is a favorable place for
growing the taller, more productive grasses. Such sites
can carry more livestock than the shallow and droughty
sites. Sandy lands require more intense management
than the heavy clay soils.

© On range sites, the original, or climax, vegetation is
considered the most productive combination of plants
that will maintain itself under natural range conditions.
Continuous excessive grazing alters this original plant
cover and lowers productivity. The livestock seek out the
more palatable and nutritious grasses, and nunder heavy
grazing these choice plants, or decreasers, are weakened
and gradually eliminated. These plants are replaced by
less palatable plants, or éncreasers. If heavy grazing
continues, even these increaser plants are weakened and
the site is eventually occupied by less desirable grasses
and weeds, which are called invaders.

The downward trend in range vegetation is generally
systematic under heavy grazing and can be expressed as
range condition. Four classes of range condition are
recognized, excellent, good, fair, and pecr. On rangs
in excellent condition, Y6 to 100 percent of the plant
cover consists of the original vegetation. Range in good
condition has a plant cover in ‘which 51 to 75 percent of
the vegetation is that originally on the site. On range in
fair condition, 26 to 50 percent of the vepetation is that
originally on the site; and on range in poor condition,
not more than 25 percent of the original, or climax, veg-
etation remains. If range is in poor condition, the bulk
of the vegetation is made up of weak increasers and
mvaders.

Keeping the range in excellent or good condition is a
main objective of range management, for 1f this is done,
water is conserved, forage yields are improved, and the
soils are protected. Recognizing important changes in
the kind of cover is important, but these changes are
gradnal and difficult to recognize and understand. Growth
encouraged by heavy rainfall may lead to the conclusion
that the range is in good condition, where actually it is
weedy and its long-term trend is toward lower produc-
tion. Omn the other hand, carefully managed rangeland
that has been closely grazed for short periods may have a
degraded appearance that temporarily conceals its true
condition and its ability to recover.

Descriptions of the range siles

The soils of Morgan County have been grouped into
range sites according to the kinds and amounts of cli-
max vegetation produced. The soils that make up each
. site can be determined by referring to the “Guide to
Mapping Units” at the back of this soil survey. ILach
range site is briefly discussed in this subsection.

For each site, the soils are described and the potential
vegetation of the site is summarized. Also given is the
total annual yield in pounds of air-dry herbage per acre.
This yield includes leaves, stems, twigs, and fruit of all
plants on this site. Yield figures are based on field esti-
mates in large areas and the weight of vegetation clipped
from small plots.
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LOAMY FPLAINS RANGE SITE

This range site consists of deep to moderately deep,
nearly level to sloping soils that have a fine sandy loam
to sandy clay loam surface layer. Their subsoil is loam,
sandy eclay loam, or clay loam. Capacity for holding
water and plant nuftrients is good.

On this site blue grama is the dominant grass in the
potential vegetation, and buffalograss and other short
grasses are also common, Western wheatgrass is the
most prevalent mid grass. Although it generally occurs
in small amounts, western wheatgrass is important for
forage early in spring. Tf is a sensitive decreaser that in-
dicates the trend of range condition by its vigor and
amount. '

If the range is overgrazed or otherwise abused, there
is a reduction in the vigor of better plants, in the amount
of protecting litter and roots, and in the rate of moisture
intake. Also, as the site becomes more droughty, the
roots of blue grama spread laterally in search of moisture
instead of extending deep into the soils. The range takes
on a sodlike appearance. DBuffalograss increases, and
snakeweed, three-awn, and other weeds and poor grasses
appear.

If abuse is continued, large amounts of blue grama
and other desirable plants are replaced by undesirable
increasers, including cactus, herbaceous and fringed sages,
and other annuals. The quantity of forage yields is re-
duced, and the guality is poorer. The hazards of soil
blowing and water erosion are increased. |Figure 8 }shows
the Loamy Plains range site in poor condition,

This site 1s highly productive during years when mois-
ture is favorable, but yields drop sharply during
droughts. When the range is in excellent condition, the
total annual yield of air-dry herbage is 900 to 1,500
pounds per acre.

SBANDY PLAINS RANGE SITE

This range site consists of deep to moderately deep,
nearly level to sloping soils that have a fine sandy loam
to loamy sand surface layer and a sandy loam to clay loam
subsoil. These soils have moderate to low capacity for
holding water and plant nutrients. Water is taken into
these soils rapidly, but its movement within the subsoil
and substratum ranges from rapid to slow.

When this range site is In its best condition, the plant
cover is approximately 3b percent blue grama. The re-
maining 65 percent is mainly sideoats grama, little blue-
stemn, sandreed, sand bluestem, and switchgrass, but there
are small amounts of sand sage and similar plants. The
blue grama obtains much of the water it needs from near
the surface, but sand bluestem, sandreed, and other tall
grasses send their roots deeper into the soil. Grazing is
improved if the sand sage is controlled.

Grazing should be controlled so that at least one-half
of the annual growth of key grasses remains on the site
at the end of grazing each year. When the range is in
excellent condition, the total annual yield of air-dry her-
bage is 1,200 to 2,000 pounds per acre.

LOAMY SLOPES RANGE SITE

This range site consists of deep to modera.bel-g deep
soils that are gently sloping to moderately steep. large
amount of lime is on or near the surface. The surface
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Figure 8.—Loamy Plains range site in poor condition. This soil is Stoneham loam, 1 to 3 percent slopes.

layer of these soils ranges from loam to fine sandy loam
and the subsoil from loam to sandy clay loam. Capacity
for storing moisture and plant nutrients is moderate to
high. The rate for taking in water ranges from medium
to slow and depends on the kind of plant cover and phys-
ical condition of the surface soil. Water erosion is severe
if the soils are not protected by adequate plant cover.

On this site the native vegetation is a mixture of short
grasses and mid grasses. Sideoats grama, western wheat-
grass, and little bluestem grow in patches that alternate
with stands of blue grama. Because this range site is not
extensive in the county, it is generally managed the same
way as a larger adjacent site. When the range is in ex-
cellent condition, the total annual yield of air-dry herbage
is 1,200 to 1,800 pounds per acre.

CLAYEY PLAINS RANGE SITE

This range site consists of deep to moderately deep,
nearly level soils that have a clay loam, clay, or sandy
clay loam surface layer and a clay to clay loam subsoil.
These soils have high capacity for holding water and
plant nutrients, but water enters and passes through the
soils slowly. The grasses found in appreciable amounts
on this site are those that can survive prolonged droughts
and that readily extract water from fine-textured soils.

‘Western wheatgrass is an important native grass on this
site. It blends with blue grama and buffalograss to make
a nearly continuous cover., Fourwing saltbush and win-
terfat are scattered through the stand in some areas.

Western wheatgrass is the main grass for indicating range
condition, and it is used as a guide in determining the
kind of management needed.

When the range is in excellent condition, the total an-
nual yield of air-dry herbage is 400 to 1,760 pounds per
S DEEP SAND RANGE SITE

This range site consists of deep to moderately deep soils
that have a loamy sand or sand surface layer and a sand
to loamy sand subsoil. Most of the soils in this site are
rolling to steep, but some areas are gently sloping. Water
is taken in and moves through these soils rapidly. Ca-
pacity for holding moisture and plant nutrients is fairly
low, but the soils are wetted to considerable depth by
fairly small amounts of precipitation.

On this site sandreed and sand bluestem are the domi-
nant grasses in the potential vegetation. These produc-
tive grasses are especially well adapted to the site be-
cause they have large root systems that penetrate into the
sandy soils in search of moisture. Small amounts of
switchgrass, needle-and-thread, and little bluestem grow
on the site, and a small amount of sage brush appears
if the site is in excellent condition

I CLE
(fig. 9)
The main concern of management 1s control of grazing
that permits at least one-half of the annual growth of
key grasses to remain on the site at the close of grazing
each year. Mechanical practices are needed only for
controlling sage when the site is in poor condition. When
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the range is in excellent condition, the total annual yield
of air-dry herbage is 1,800 to 2,500 pounds per acre.

SALT MEADOW RANGE SITE

This range site consists of deep to moderately deep
soils that have a surface layer and subsoil that range
from loamy sand to clay. These soils have a high water
table and moderate to high salinity. Some areas are
flooded from time to time. In places water-holding capac-
ity is high, but the moisture may be limited by high con-
centration of salts.
~ When this site is in excellent condition, the vegetation
is limited to that tolerant of salts. Dominant species are
alkali sacaton, alkaligrass, switchgrass, western wheat-
grass, and saltgrass. Management is needed that encour-
ages the growth of switchgrass, alkali sacaton, and west-
ern wheaterass. When the range is in excellent condition,
the total annual yield of air-dry herbage is 1,800 to 2,500
pounds per acre.

SANDY MEADOW RANGE SITE

_ This range site consists of nearly level to gently slop-
ing, deep to moderately deep soils that have a sand or
sandy loam surface layer and subsoil. These soils have
a high water table and, in places, are slightly to moder-
ately saline.

When this site is in excellent condition, the dominant
grasses are tall grasses, principally switchgrass, indian-
grass, big bluestem and, in the wetter spots, cordgrass.
Sedges and rushes, along with several perennial forbs,
form an understory.

When the range is in excellent condition, the total
annual yield of air-dry herbage is 1,900 to 2,700 pounds
per acre.

CHOPPY SANDS RANGE SITE

This range site consists of deep, rolling to moderately
steep soils that have a surface layer and subsoil of sand.
The soils are dunelike. Loose, shifting sand unprotected
by vegetation makes up as much as 20 to 30 percent of
some areas. Capacity for storing moisture and plant
nutrients is low, but the soils are wetted to considerable
depth by fairly small amounts of precipitation. These
soils are subject to very severe soil blowing where there
is not enough plant cover.

Tall grasses, mainly sandreed and sand bluestem, are
dominant when this range site is in excellent condition.
Other grasses are hairy grama, sand dropseed, blowont-
grass, and beardgrass. Sandhill muhly and yucca grow
in small amounts.

When the range is in excellent condition, the total
annual yield of air-dry herbage is 600 to 1,400 pounds
per acre.

LOESS BREAKS RANGE SITE

Only Colby loam, 9 to 30 percent slopes, eroded, is in
this range site. This strongly sloping to steep soil
has a surface layer of loam and a subsoil that ranges from
very fine sandy loam to silt loam. Capacity for storing
moisture and plant nutrients is moderate to high, but

B S

Figure 9—Deep Sand range site on Blakeland-Valentine loamy
sands: Top, excellent condition; middle, good condition; bottom,
poor condition.
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the rate of water intake ranges from medinm to slow
and depends on the kind of plant cover and the physical
condition of the surface soil. Water erosion is a severe
hazard if the plant cover is not adequate for protection.

On this site little bluestem, sideoats grama, and needle-
and-thread are the main grasses, and blue grama is a
secondary species. Big bluestem, sandreed, and other
tall grasses also appear,

This range site consists of scattered areas throughout
a small acreage in the county. Range management should
generally be based on that of a larger, associated site.
When the range is in excellent condition, the total annual
vield of air-dry herbage is 500 to 1,100 pounds.

SANDSTONE BREAKS RANGE SITE

Only Travessilla-Rock outerop complex 1s in this range
site. The soils in this complex are shallow to extremely
shallow and have a fine sandy loam to sandy loam surface
layer and a sandy loam to {ine sandy loam subsoil. Slopes
range from 5 to 30 percent, and 40 percent of the surface
is covered with sandstone and rock outcrops. Where
there is soil, it is only 2 to 10 inches deep to sandstone.
The rate of water intake is fairly rapid, but ecapability
for storing water and plant nutrients is low.

When this site is 1 excellent condition, dominant
plants are little bluestem, sideoats grama, and needle-
and-thread, which are mid grasses. A few tall grasses,

mainly sand bluestem and sandreed, grow in patches or
are scattered through the cover. Plants in the understory
are blue grama and threadleaf sedge.

On the extremely
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shallow soil, the plants form cushions or mats.
shows a typical area of this range site in good
condition.

When the range is in excellent condition, the total
annual yield of air-dry herbage is 800 to 1,700 pounds.

SHALE BREAKS RANGE SITE

Only Samsil gravelly soils, hilly, are in this range site.
These gently sloping to steep, shallow to very shallow
soils have a clay loam to light clay surface layer and a
clay loam to clay subsoil. Depth to shale is generally
less than 10 inches, but in some places it is much less.
Water moves into and through these soils slowly.

On this site the native vegetation consists mainly of
sideoats grama, needlegrass, and blue grama. Other
plants are alkali sacaton, fourwing saltbush, and winter-
fat. In some areas, sandreed appears on the lower slopes.

When the range is in excellent condition, the total
annual yield of air-dry herbage is 600 to 1,000 pounds
per acre.

GRAVEL BREAKS RANGE SITE

Only Cascajo soils and gravelly land are in this range
site. These soils are shallow to moderately deep and have
slopes ranging from 5 to 20 percent. Their surface layer
is gravelly sandy loam to gravelly loamy sand that is
underlain by coarse sand or gravel. These soils have a
rapid rate of water intake but, in most places, low water-
holding capacity. Beeause extra moisture is collected in
some pockets and is released readily to plants, some small
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areas of this site produce plants typical of areas having
higher rainfall.

On this site the native vegetation is dominantly blue
grama and hairy grama. Sideoats grama and fringed
sage are secondary. In places where rooting is deepest,
sand bluestem and sandreed make up a part of the
clover. Little bluestem grows chiefly on the north-facing
slopes.

When the range is in excellent condition, the total
annual yield of air-dry herbage is 750 to 1,250 pounds
per acre.

OVERFLOW RANGE SITE

Only Haverson clay loam, 0 to 1 percent slopes, is in
this range site. This deep, nearly level soil has a clay
loam surface layer and a medium-textured to moderately
fine textured subsoil. It is in or near drainageways or
along streams and, from time to time, receives extra
maoisture from floods. Capacity for storing moisture and
plant nutrients is high.

On this site western wheatgrass is the dominant grass
in the potential plant community. It grows with switch-
grass, Eig bluestem, Canada wildrye, and other tall and
mid grasses. Blue grama and buffalograss are important
short grasses.

When the range ig in excellent condition, the total
annual yield of air-dry herbage is 2,000 to 8,500 pounds
per acre.

Windbreak Management?

The wooded areas in Morgan County consist of wind-
breaks, landscape plantings, and trees and shrubs along
the flood plain of the South Platte River, Bijou Creek,
and parts of their tributaries. The existing trees con-
gist mostly of cottonwoods and several species of both
tree and shrub willows. Indications are that most of
the trees in the county have been introduced since about
1900. These grow mainly in the Bankard-Wann associa-
tion where the soils are sandy and frequent flooding pro-
vides the extra water needed in establishing seedlings and
in maintaining their growth. Some of the clayey soils or
poorly drained soils in this association are not well
adapted to trees.

In this county cottonwoods are so badly formed and
grow so slowly that they have little or no commereial
value. They are used mainly for sheliering livestock
from storms in winter and from the sun in summer, and
their understory grasses provide some grazing., These
trees also provide cover for wildlife, and they help pro-
tect streambanks during floods.

In Morgan County trees and shrubs have been planted
in windbreaks for many years. These windbreaks pro-
tect homes and livestock against cold in winter and wind
in spring. They control cﬁifting snow during blizzards,
furnish shade in summer, and add to the beauty of the
landscape. In addition, windbreaks encourage the in-
crease of wildlife by providing some food and cover.

In many places the kinds of soils on which trees are
planted and the climate determine whether or not seed-
lings are established and how well the trees grow.
Because precipitation is limited in the county, trees are
not easily established on nonirrigated soils. Generally,

*W. 8. SWENS0¥, woodland conservationist, Soil Conservation
Service, helped in preparing this subsection.
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soils that are shallow, saline, clayey, or poorly drained
are not suitable for planiing trees, and coarse sandy
soils and Dune land normally are too droughtly for good
growth.

Soils well suited for trees inthe nonirrigated areas
are deep, medium to moderately coarse textured, well
drained, and nearly neutral in reaction. Nonirrigated
windbreaks have been most successful on the Ascalon,
Platner, Rago, Truckton, Vona, and Weld soils. These
soils are prepared for planting by destroying all com-
peting plants and leaving the soil fallow for a summer.
Also required are watering of seedlings in places and
clean cultivation during the life of the trees.

Trees are established easily and grow well on irrigated
soils that are suitable for deep-rooted crops. The Bijou,
Bresser, Fort Colling, Gilerest, Nunn, Olney, and Vona
soils are of this kind. Good stands can be established
on these soils by using only clean cultivation during the
first 2 or & years, or until the trees have grown above
cover that shades them too much.

Because of droughtiness and the cold weather in
winter, it is advisable to plant only hardy trees or shrubs
in nonirrigated areas. Species resistant to drought and
cold temperatures are ponderosa pine, Austrian pine,
Rocky Mountain juniper, eastern redcedar, Siberian
{Chinese) elm, Russian-olive, lilae, and squawbush.
Suitable in irrigated areas and other areas where supple-
mental moisture is available are Colorade blue spruce,
willow, cottonwood, green ash, honeylocust, hackberry,
chokecherry, American plum, honeysuckle, and coton-
easter.

In a windbreak, three to five rows of trees or shrubs
normally are needed. The rows should be along the
north and west sides of the area to be protected, and
the outside row should be planted to a low shrub.
Enough spacing between the rows is needed to allow
growing space for the trees and shrubs, and on the non-
irrigated soils, enough room for cultivation. Between
the rows, at least 20 feet is needed on nonirrigated soils
and 16 feet on irrigated soils.

Good density is provided in a windbreak by suitable
spacing of the trees or shrubs in the rows. The trees or
shrubs should be planted close enough to provide pro-
tection, yet far enough apart to allow growing room.
A spacing of 3 to 5 feet is needed for low shrubs. From
6 to 10 feet is satisfactory for evergreens and trees of
medium height, such as Russian-olive. Spacing of 8 to
10 feet is required for Siberian elm, green ash, hackberry,
and other tall trees.

Assistance in planning the location of windbreaks, the
arrangement of trees and shrubs, the securing of plant-
ing stock, and the maintenance of plantings can be
obtained from a representative of the Soil Conservation
Service, from the County Agricultural Extension Serv-
ice, or from the office of the Colorado State forester at
Fort Collins.

Wildlife *

Farming has greatly changed the kinds and amounts
of wildlife in Morgan County. Large herds of buffalo
and flocks of antelope once grazed the range, but now it

*Frpie W. MusTarDp, Ji., biologist, Soil Congervation Service,
assizted in preparing this subsection.
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is grazed by cattle or is used for dryfarming. Irrigation
farming has been both beneficial and detrimental to
wildlife,

Ring-necked pheasant is probably the most important
wildlife species in Morgan Sounty. This excellent game
bird is at home where small grains are grown. Soil asso-
ciations suitable for pheasants are the Nunn-Fort Collins,
the Olney-Vona, the Weld-Colby-Adena, and the Ascalon-
Platner-Stoneham.

When the ring-necked pheasant was introduced in
Morgan County, irrigation farming aided in getting this
species established. In parts of the county, however,
irrigation farming is now so Intensive that it limits the
pheasant population. The number of pheasants is also
held down by the mowing of alfalfa and the burning of
weeds along fences and in odd areas. This mowing and
burning desiroys cover suitable for undisturbed nesting.
Alfalfa fields hold a strong attraction for nesting pheas-
ants, but these fields are death traps because mowing Is
necessary. Night mowing, a common practice, is especi-
ally lethal because only a few nesting pheasants escape
to nest again.

Farming has benefited mourning dove, for this seed
eater finds ample food in the form of waste grain and
the seed of weeds. Relaiively few people hunt doves in
the county, but the potential for hunting is good. Doves
are found in all of the soil associations in the county.

Bobwhites are found in brushy areas, such as farm
groves, windbreaks, and the bottom lands of rivers and
creeks. The value of these birds is mainly esthetic
because Colorado is at the western edge of the normal
range for bobwhites. In Morgan County, the number
of this game bird is not large and cannot be expected
to increase greatly. Most bobwhites in the county ars
found in the Bankard-Wann soil association, which con-
tains desirable brushy areas. To feed, these birds go
from brushy areas in this association to cropland in
adjoining associations.

Hunting waterfowl is generally good in Morgan
County. The South Platte River and irrigation reser-
voirs, such asg Jackson Lake and Empire Reservoir, fur-
nish resting places for ducks, geese, and other waterfowl.
From these areag the ducks fly to surrounding flelds to
feed on waste grain and on sprouting wheat and other
living plants. Both ducks and geese are hunted in the
county. In some places new hunting areas could be
created that would provide excellent duck hunting. Sites
suitable for waterfowl development are on irrigated soils
that hold water well in the Nunn-Fort Collins soil
association.

Mule deer are present in limited numbers, mainly in
the wooded flood plain of the South Platte River and in
wooded areas along the Bijou, Big Beaver, Wildecat, and
other creeks. Hunters shoot a small number of mule
deer each year during the open season. Mule deer fre-
quent the Bankard-Wann soil association because its
woody cover gives protection.

Antelope are found on the rangeland of Morgan
County. Under the management of the Colorado Game,
Fish, and Park Department, antelope have increased in
number since about 1900, A further inecrease can be ex-
pected if management is good and the hunting season
is rigidly enforced. Soil associations that are predomi-
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nantly grassland are well suited to antelope. In Morgan
County, these associations are the Travessilla-Samsil-
Stoneham, the Vona-Dwyer, the Ascalon-Platner-Stone-
ham, the Valentine-Truckton, and the Bijou-Bresser.

Some fishing, especially that for warm-water species,
is available. Jackson Lake is the largest fishing area,
but many farm ponds are also fished. The South Platte
River contributes little, if anything, to fishing in Morgan
County.

Engineering Uses of Soils

In this subsection important engineering properties of
the soils in the county are estimated so that the suit-
ability of the soils for construction purposes can be de-
termined. Also given are engineering test data for
selected soils.

Some soil properties are of special interest to engineers
because they affect the construction and maintenance of
roads, airports, pipelines, building foundations, facilities
for water storage, erosion control structures, irrigation
and drainage systems, and sewage disposal systems. The
properties most important to the engineer are perme-
ability to water, shear strength, compaction character-
isties, soil drainage, shrink-well characteristics, grain
size, plasticity, and soil reaction. Depth to water table,
depth to bedrock, water-holding capacity, and topog-
raphy are also important,

The information in this report can be used to—

1. Make soil and land use studies that will aid in
selecting and developing industrial, business,
residential, and recreational sites.

2. Make preliminary estimates of the engineering
properties of soils that will help in the planning
of agricultural drainage systems, farm ponds,
terraces, waterways, dikes, irrigation systems,

- and diversion terraces.

3. Make preliminary evaluations of s=oil and
ground conditions that will aid in selecting lo-
cations for highways, airports, pipelines, and
cables and in planning detailed investigations at
the selected location.

4. Locate probable sources of sand, gravel, and

other construction materials.

Correlate performance of engineering structures

with soil mapping unitg, and thus develop in-

formation that will be useful in maintaining
engineering structures.

6. Determine the suitability of soils for cross-
country movement of vehicles and construction
equipment.

7. Supplement information obtained from other
published maps, reports, and aerial photographs
for the purpose of making maps and reports
that can be used readily by engineers. .

8. Develop other preliminary estimates for con-
struction purposes pertinent to the particular
ares.

With the use of the soil map for identification, the
engineering interpretations in this subsection can be use-
ful for many purposes. It should be emphasized that
they may not elimmnate the need for sampling and test-

=14
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ing at the site of specific engineering works involving
heavy loads and where the excavations are deeper than
the depths of layers here reported. Even in these situa-
tions, the soil map is useful for planning more detailed
field investigations and for suggesting the kinds of prob-
lems that may be expected.

Some of the terms used by the soil scientists may not
be familiar to the engineer, and some terms may have a
special meaning in soil seience. Several of these terms
are defined in the Glossary at the back of this survey.

Most of_the information in this subsection is in tables

P_EI and but additional information useful to engi-
neers can be found in other sections of this soil survey,
particularly “Descriptions of the Soils” and “Formation
and Classification of Soils.”

Engineering classification systems

The soil scientists of the U.S. Department of Agri-
culture (USDA) classify soils according to texture
{2) °. This system is useful only as the initial step for
making engineering classifications of soils. The engl-
neering properties of a soil must be determined or esti-
mated after the textural classifications have been made.
Two systems are used by engineers for classifying soils.
These are the systems used by the American Association
of State Ilighway Officials (AASHO) (9 and the Uni-
fied system developed by the Corps of Engineers, U.S.
Army (22). These systems are explained briefly in the
following = paragraphs. The explanations are taken
largely from the PCA Soil Primer (7).

AASHO classification system—The AASHO system
of classifying soils is based on actual performance of
material used as a base for roads and highways. In
this system all the soils are classified In seven hasic
groups. The materials that are most suitable for road
subgrade are classed as A—1, and the soils least suitable
are classed as A—7. Within fairly broad limits, all soil
materials are classified numerically between these two
extremes, according to their load-carrying ability.
Three of the seven basic groups may be further divided
into subgroups to designate variations within a group.
Also within each group, the relative engineering value
of the soil material is indicated by a group index num-
ber, which is shown in parentheses following the group
clagsification. Group indexes range from O for the best
subgrade material to 20 for the poorest. Increasing
values of group indexes denote decreasing load-carrying
capacity.

Tn the AASHO system, the soil materials may be
placed in the following general groups: (1) Granular
materials, in which 85 percent or less of the material
passes a No. 200 sieve; and (2) silt-clay materials, in
which more than 35 percent passes a No. 200 sieve.
The silty part of the sili-clay material has a plasticity
index of 10 or less, and the clayey material has a plas-
ticity index greater than 10. The plasticity index is the
numerical difference between the liquid limit and the
plastic limit. The liquid limit is the moisture content,
expressed in percentage of the ovendry weight, at which
the soil material passes from a plastic to a liquid state.

® Ttalic numbers in parentheses refer to Literature Cited, p. 101

The plastic limit is the moisture content, expressed in
percentage of the ovendry weight, at which the soil
material passes from a semisolid to a plastic state.

Unified clossification system—In the Unified system,
the soils are grouped on the basis of their texture and
plasticity, as well as on their performance when used
in engineering structures. The soil materials are identi-
fied as coarse grained, gravel ((G) and sand (8); fine
grained, silt (M) and clay (C); and highly organic
(Pt). No highly organic soils were mapped in this
county.

Under the Unified system, clean sands are identified
by the symbols SW or SP; sands with fines of silt and
clay are identified by the symbols SM and SC; silt
and clay that have a low liquid limit are identified by
the symbols ML: and CL; and silt and clay that have
a high liquid limit are identified by the symbols MH
and CH.

On the basis of visual field inspection, an engineer
can make an approximate classification of soils in the
field. For exact classification, complete analysis of labo-
ratory data is needed. Field clagsifications are useful
for planning more detailed analyses at the site of con-
struction.

Engineering properties of soils

Table 3 k)rovides estimates of some of those physical
properties_of soils that affect engineering. The esti-

mates are for a profile typical of each soil series or for
soil types within the series. The thickness of each hori-
ion },s ghown in the column headed “Depth from sur-
ace.

Where test dats are available, the estimates are based
on test data for the modal, or typical, profile. If tests
were not performed for a soil, the estimates are based
on test data obtained from similar soils in this county,
or on data obtained from tests of soil in other counties.
Past experience in engineering are comsidered in the
estimates. Since the esfimates are only for modal soils,
considerable variations from these estimates should be
anticipated. Following are explanations of some of the
columns in

Permeability relates only to movement of water down-
ward through undisturbed soil. The estimates on
permeability are based on soil structure and porosity.
These estimates have been compared with the results
of permeability tests on undisturbed cores of similar soil
materials.

Available water-holding capacity, measured in inches
of water per inch of soll, is an estimate of the water
available for plant use. It is the water held in a soil
between field capacity and permanent wilting point,

Reaction refers to the degree of acidity or alkalinity
of a soil and is expressed in pH values. The soil pH
indicates the corrosiveness of a soil and the protection
needed for structures, such as pipelines, wheén they are
placed in the soil.

In this survey, estimates of salinity of the soil are
based on the electrical conductivity of the saturated soil
extract and are expressed in millimhos per centimeter at
95° (. An estimate of low means that electrical con-
ductivity is less than 2 millimhos per centimeter; moder-
ate, 2 to 8 millimhos; and high, more than 8 millimhos.
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TaBLE 3. —Estimated engineering

Classification
Depth
Soils and map symbols ! from
surface
USDA tfexture Unified AASHO
Inches
Apishapa {(Ap). 0-48 | Clay. o e ool CH .__. et AT
48-60 | Loamtoclay loam____________ ML._________ A-b .
Ascalon:
Loamy sand (AsB, AsC). 0-10 | Loamy sand_ _ ________________ 8P . A-3
10-30 | Sandy clay loam. ... ______ 8C,CL_______ A6 ___.
30-60 | Sandy loarn_ ... _._._._____ BM__________ A4 ...
Sandy clay loam (AtD2). (-8 | Sandy loam or sandy dlay BM._._ . A4 ______ ..
Bandy loam (AuB, AuC, AuD, AvB). loam,
(For properties of Platner soil in mapping unit 830 | Sandy elay___ ________________ 8C, CL_______ A-6__________
AvB, refer to the Platner soil series.) 3060 | Sandv loarm._________.________ SM__________ A4 .
Bankard:
Sandy loam (Ba). 0-10 § Bandy lIoam___________________
10-60 | Sand___._____________________
Loamy sand (Bk). 0-10 | Loamy sand__________________
10-60 | Sand..._._____. O,
Bijou:
Loamy sand (BIA, BIB). 0-12 | Loamy sand. .__.._.________.__
12-26 | Sandy loam______________.____.
2660 | Loamy sand.___.______________
Sandy clay loam (BmA). 0-10 | Sandy elay loam______________
10-26 | Sandy loam_______________ _..
26-60 | Loamy sand_ . __________
Sandy loam (BnA, BnB, BoA, BeB). 0-26 | Sandy loam___ _ e
2660 | Loamy sand_ .. ____________
Blakeland (Bp). 0-60 | Loamysgand__ ________________
(For properties of the Valentine seil in this map-
ping unit refer to Valentine series.)
Bonaccord (Br). 0-36 | Clay_ ... ________._. CH__________ AT .
36-60 | Sandy clay loam______________ B8C, CL______ A6 ..o
Breaks-Alluvial land complex (Bs). 0-60 | Finesandy loam___.__________ ML_________. A5 ..
Bresser:
Clay loam (BtA), 0-10 | Clay loam__._. . _________ CL_ .. .. AT .
‘ 10-30 | Sandy clay loam._____________._ SC. | A6 .
30-60 | Loamysand_________________. 8P| A3 _____
Loamy sand (BuA, BuBj. 0-12 | Loamy sand_ _________________ 8P .. A3 _______
12-30 : Sandy elay_ - . ___________..___. SC, CL___._. A-6__________
3060 | Loamysand._.___.__________..__ SP_ | A3 _____
Sandy loam (BvA, BvB, BwA, BwB, BxC), 0-10 | Sandy loam__._______.________ SM, ML_____[ A—4__________
10-28 | Sandy clay loam_ __ . __________ 8C, CL_._._. A-6__________
28-36 | Bandy loam_ . ____ | 8M.__ _____._._ A-4_ .
36—60 | Loamy sand__ ________________ SP___ .. A-3 .
Briggsdale {ByB, BzB), 0-6
6-16
16-30
30
Caseajo soils and gravelly land (Ca). 0-12 | Gravelly sandy loam___________ SM__ . ___ A2 .
12-60 | Sand and gravel_______._______ GW__ | AL
Colbi:
cam (CbEB, ChC, CbD, ChE, CHED). 060 | Loam________.________________ ML__________ A5 __.
Sandy loam (ChB, CdC, CdD}. 0-8 | Bandy loamn__________________., SM_ .. A-4 .
. 860 Loam__________________ ____ | ML A5 L.
Colby-Adena loams (CnB, CnC, CnD). 060 | Toam__________._____________ ML _______ A5

See footnotes at end of table,
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Percentage pagsing sieve—
Available
r Permea- water-holding | Reaction Balinity Dispersion Shrink-swell
No. 4 | No. 10 | No. 200 | bility capacity potential
(4.7 mm.)|(2.0 mm.)| (0.074
mun.)
Trehes per inch
Trches per hour of soil pIr
100 | 95-100 35-90 0.1-0.3 0. 18-0. 21 8. 0-9. 0 Moderate to high._._| Moderate_________ High.
80-95 70-85 | 60-70 1.0-15 0, 15-0. 18 8 0-9. 0 | Moderate to high._.._| Low to moderate__| Moderate.
100 98 15-25 4, 0-5.0 0.08-0.1 7.5-8.0 Low_ o __ Low_____.._.__._ Low
100 98 45-55 1.0-1.5 0. 14-0. 18 7.5-8.0 Low_________._____ Low_._____.___._ Low
95-100 95 35-45 1. 015 0, 14-0. 16 8 0-85 Low. .. . .____. Low. . ____ Low,
100 | 95-100 35-4a 1.5-2.0 0.12-0. 14 7. 5-8.0 Low. ___ . _ . _._. Low__ ___________ Low
100 | 98 45-b5 1.0-1.5 0. 14-0. 16 7. 580 Low. .. ______.. Low. . .. " Low.
100 | 95-100 35-45 1.0-1. 56 0. 14-0, 16 8. 0-8.5 Low_._ . _________.. Low_______..__._ Low
‘ i
|
100 90-95 20 4. 0-5.0 0.12-0. 14 8 0-85 Low_____________.__ Low_______.___._ I Low
80-90 i T0-80 b 5.0-10.0 0. 05-0. 08 8 0-8.5 Low__________.____ Low__ __.______._ Low
100 95 5-10 4.0-5.0 0. 05-0. 08 8 0-8.5 Low._ _ . ___._ Low_ . . ______. Low
100 95 5 5 0-10.0 0. 05-0. 08 8 0-8 35 Low._ _____________._ Low_.. . __.____._ Low.
100 98 15-20 4. 0-5.0 0. 05-0. 08 7.0-7. 5 Low., . . _.___._. Low._ ___ _________ Low
100 98 35-45 1.5-2.5 0. 14-0. 16 7.0-7.5 Low___________.___: Low_ . ____.____ Low
98 96 15-25 4.0-5.0 0. 05-0. 08 7.0-7.5 Low____.__ . ____._ Low__ _.______.____ Low.
100 05-08 45-55 1.5-2.0 0.16-0. 18 7.0-7.5 Tow. oo Low_ ... __._ Low
100 08 35-45 3.5-4.0 0.14-0. 16 7.0-7.5 Tow_____ . __ ____._ Low_____________ Low
98 96 15-20 4.0-5.0 0, 05-0. 08 7. 0-7.5 Low__ ____ . ____._ Low____ ... _-_._ Low,
100 98 35-4a 1. 5-2. 0 0.14-0. 16 7.0-7. 5 Low_____________ .. Low. .. Low
98 96 15-20 4. 0-5. 0 0. 05-0. 08 7.0-7.5 Low._____ ... | Low__ _.__ ______ Low
100 | 98 10-15 4, 0-8.0 0.08-0.1 7.5-R.0 Low__ .. Low_. . __ ______ Low,
100 100 8595 0.1-0.3 0. 21 7.5-8. 0 Low_________ ... __ Low__ . _._ Low,
100 98 45-55 1.0-1. 5 0. 14-0. 16 8.0-85 Low to moderate___. Low__.____ ______ Moderate to high.
98-100 95 65-75 1.5-2.0 0. 14-0. 16 8. 0-R 5 Low__ oo .| Low.. ... ____._ Low.
100 a8 75-80 0. 5-0. 8 0. 18-0. 20 7.0-7. 5 Low. _ .. .. Low_______.__.._ High.
100 95 40-50 1.5-2.5 0 16-0.18 ' 7.0-7.8 Low.______ . _ ... .. Low.________.___.. Low to moderate.
100 95 15-20 4.0-5.0 0.05-0.08 ' 7.5-8.0 Low______._._ _____ Low__. __________ Low,
100 95 15-25 4.0-5.0 0. 05-0. 08 7.0-7. 5 Low_____._ ... ____ Low________._____ Low
100 95 45-55 1.5-2.5 0.16-0. 18 7.0-7. 8 Low._ . ________.. ___ Tow__ __.__._____ - Low
100 | 95 15-25 4. 0-5.0 0. 05-0. 08 7.5-8. 0 Low._ . Low__ ___________ " Low
100 99 | 45-35 1.5-2.5 0. 14-0. 16 7.0-7.5 " Low.._ . _ .. _._.__._. Low_ oo .. _ Low.
100 945 45-60 1.5-2.5 0. 16-0. 18 7.0-7.8 +t Low_______________ Low_ ______.___.._ Low to moderate.
100 95 | 35-45 | 2.0-2.5 0. 14-0. 16 7.0-7.8 | Low______________. LoW_ oo .. Low.
100 a5 20-25 4. 0-53. 0 0. 05-0, 08 7.5-8 0 Low___._ . Low________..__.._ Low
100 100 65-70 1L.0-20 0. 16-0. 18 7.0-7. 5 Low_____________.. Low_______.__.. _ Low.
100 100 75-85 0. 5-0.75 0. 18-0. 21 7.5-8. 0 Low___ .. . _._____ Low_ . ___________ MModerate to high.
100 100 65-70 0.5-0.75 0. 18-0. 21 8. 0-8. 5 Low_______________ Low___________._ Moderate to high.
60-65 35-50 20-25 4 5 5.5 0.12-0, 14 7.5-8. 0 Low_______________ Low_ .- Low
35-40 20 | B0 |l 7585 | Low. - - .. Low. -l | Low
100 100 55-65 | 0. 75-1. 25 0. 16-0. 18 7.88 0 Low_ . ____ Low_.______._____| Low.
100 98 35-45 1.5-2. 5 0-14-0. 16 7.8-8. 0 Low_ _______________ Low__......_____.| Low
100 100 55-65 0, 75-1. 25 0. 16-0. 18 80 Tow___._____ ... |Low______________ Low
100 100 55-65 0.75-1.25 0. 16-0. 18 7.88 0 Yow_________ .| Low______________} Low
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TasLE 3—Estimated engineering

Classifieation
Depth
Soils and map symbols * from .
surface '
USDA texture Unified : AASHO
|
Inches
Dune land (DD, 0-60 | Loamy sand orsand. _____._____ SP . A3 . __
Dwyer:
Sand, hilly (Ds). * 0-60 | Loamy sand orsand.__________ [ S, A-3..  _____
Sand, wet variant {(Dw). ' 0-60 | Loamy sand_ . ________________ 8P . A3
Fort Collins:
Loam (FcA, FcB). 0-10 | Loam___ .. _________.___. ML . . .. A-5_ .
1022 | Clay loam . _____________.._ CL._ . . .. AT ..
2260 | Loam __ . _________________.._ ML__ .. _.___. A5 .
Sandy loam (FrA, FrB), ’ 0-10 | Sandy loam___________________ CB8M_o .. cA-4 L
P10-20 | Clay loam. oo oL o ____ CL___________ AT
20-60 | Loam__ . __________.___.__ ML . .. A-5 ___ _____
Gilerest (GeA, GeB, GrA, GrB, GsC). i 0-10 | Loamy sand or sandy loam___ __ 8P, SM.______ : A-3, A4 __
¢ 10-20 | Gravelly sandy loam.__________ GM_________ A2 A4 . __
© 20-60 | Sand and gravel ... __________ LC 1 U — PA-T
Haverson: |
Clay loam (HaA). i 010 Clay loam____________________ CL_. . .._.__ A-7 ..
1060 | Loam___________________._____ CMLL L CA-A
|
Loam (HeA, HeB). 060 | Loamm___________ .. _________ ML__________ CA-B
Bandy loam (HhA, HRB, HhC), —10 | Sandy loam---___________u_,j SM____.-._ ... A-d_ . ______
1060 | Loam__ - ____________. ... __ ML__________ A5 ...
Haxtun (HkB). 0-12 | Loamy sand________ e 8P L. A-3_ .
12-22 | Sandy loamn____._____._.______ SM__________ A4 .
22-40 | Sandy elay loam______._._.______ 8C, CL.o_.__._ A6 _________
40-60 | TLoamy sand__ .. ____________ SP_____ I A-3_ .
Heldt:
Clay (HIA, HIB). 0-386 | Clay_ __ ... CH .. __.. AT
. 36-60 § Clay loam_____________________ CL_ .. . __. AT __
Clay, saline (Hs, Hx). 0-10 | Clay loam oreclay .. ___. Cl—CH_______ A-7 . __
{For properties of the Koen soil in mapping unit 1040 | Clay_ - __________ CH___.__.._. A-T ..
Hx, refer to the Koen series.} 40-60 ; Clay loam_________________... Cli._________. A-T_ .
Clay loam, saline (Hu). 0-10 | Clay loam____________________ CL_.._. e A7 L.
Clay loam (HtA, HtB). 10-40 | Clay_ - ___. CH _________ AT .-
40-60 | Clay oam____________________ CL. ... AT L.
Sandy loam (HvA, HvB). 0-14 | Sandy loam________________.._ SM___ . ___ A4 __
14-44 | Clay . o oo CH___. .. .___ A7 .
4460 | Clay loam____________________ CLo___ ... A-7_ .
Koen (Hx, Wod). 0-3 Loam__ .. ______ MI._ ... A5 ..
3-13 | Clay_ .. CH_______.__ A-T_ .
13-60 | Clay loam_____ . ________.____ CL____ ... A-T .
Las (La). 0-36 | Loam____ ... ML, ______._ A5 L.
36-60 | Loam or fine sandy loam_______ SM__________ A4 .
Limon:
Clay (LcA). 0-60 | Clay_ __ o ____ CH__________ A7 .
Clay, saline (LsA}. 0-60 | Clay_ .. CH__________ A-7 . :

Bee footnotes at end of table.
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Percentage passing sieve—
Available
Permea- water-holding | Reaction Salinity Dispersion Shrink-swell
Ne. 4 | No. 10 | No. 200 bility eapacity potential
(4.7 mm.)|{2.0 mm.)| (0.074
mmi.)
! Inches per inch
Tuches per hour ! of soil oI
100 100 10-15 5 0-10.0 | 0.05-0. 08 -7. 5 Low_ oo Low.eoeucooo____.| Low.
100 | 100 10-15 5. 0-10. 0 0. 05-0. 08 7.8 0 Low.. . ______ Low_ . . Low.
95 85-90 10-15 5. 0-10. 0 0. 05-0. 08 8. 0-8 5 Moderate_ . ___ Low. oo ____ Low.
100 100 | 55-65 1. 0-1. 5 0. 16-0. 18 7.8-8 0 Low.
100 100 B0-70 | 0.5-0.75 0. 18-0. 21 8 0-8 2 Moderate,
100 100 3565 1.0-1.5 0. 16-0. 18 8 2-8.5 Low.
100 100 | 35-45 1. 0-1. 5 0. 16-0. 18 7.5-8.0 Low.
100 100! 60-70 0. 5-0.75 0. 18-0. 21 8.0-8.2 Moderate.
1060 1001 55-65 1. 0-1. 5 G 16-0. 18 8.2-85 Low.
a5 90 15-35 2.5-5.0 0. 05-0. 16 7.0-7.5 Low.
85 75 3045 1.5-2.5 0 14-0. 16 8 0-8.5 Low.
60 45 19-15 1.5-2.0 |- 8. 0-8.5 Low.
100 100 60-70 0. 5-0.75 0. 18-0. 21 8 (-8 2 Low_ - Low__________.._._ Moderate.
100 100 5565 1.0-1.5 0, 16-0. 18 8 0-8.5 Low. . __ Low . Low,
100 | 100 55-65 1.0-1.5 0. 16-0. 18 8. 0-8.2 Low_ . Low______..._.__. Low.
100 100 35-45 3.0-3.5 0. 14-0. 16 B.0-8 2 Tow_ o~ Low._________..-.. Low.
100 100 55-65 1.52.0 0.16-0. 18 8. 0-8.5 Low____ . ______ Low___________.__ - Low.
100 98 15-20 4. 0-5.0 0. 05-0. 08 7.0-7.5 LOW. e Low.___ _.__.-..-| Low.
160 98 3545 2.0-2.5 0. 14-0. 16 7.0-7. 5 Tow_ o ___ Yow . ___.______ Low.
98 95 45-55 0. 75-1. 25 0. 16-0. 18 7.5-8.2 Low_ . o Low_ . _____.. Moderate.
08 95 15-20 4.0-5.0 0. 05-0. 08 8.0-8.2 Tow_ . Tow. o ___ Low.
100 100 85-90 0. 2-0. 4 0.18-0. 21 7.8-8.2 Low_ e LoW_ e High.
100 100 75-85 0.5-0.75 (0, 18-0. 21 8 0-8.2 Low__. . ____ Lowe oo High.
100 100 80-90 0.50.75 0. 18-0, 21 8.0-9%0 High _____________ Moderate ... __- High.
100 100 85-90 (L. 3-0.5 0. 18-0. 21 8.0-9.0 | High_.._._._______ Moderate_..______| High.
100 100 75-85 0.5-7. 5 0. 18-0. 21 8.0-9.0 High___ . o ___ Moderate. .. ___ High.
100 100 75-8b 0. 5-7. 5 0.18-0.21 8.0-8. 2 Tow_ . ________ Low____ ... High.
100 100 35-90 0.3-0.5 0. 18-0. 21 8.0-9 2 Tow_ Low__ . - High,
104 100 75-85 0. 5-0. 75 0. 18-0. 21 8. 0-8. 2 Low. e Low__ oo High.
100 100 35-45 3.0-3. 5 (. 14-0. 16 7.5-8.0 Low.
100 100 85-90 0. 54075 ¢.18-0. 21 8. 0-82 High.
100 100 75-85 0.50.75 0. 18-0. 21 8. 0-8.5 High.
100 100 55-65 1.5-2. 5 0.14-0. 16 7.2-7.8 Low.
100 100 80-85 ® 0.18-0. 21 9. 0-10. 0 High.
100 100 1 75-80 (2 0. 18-0. 21 9. 0-10. 0 High.
100 100 | 55-65 2.0-3.0 0. 16-0. 18 8590 | High_._____________ Moderate._______ High.
100 100 35-45 2.5-3.5 0. 14-0. 16 8 59.0 High_ .- Moderate.______..| High.
100 | 100 90-95 0.1-0. 3 0.18-0. 21 8 0-8 5 | Moderate____..______| Low to moderate. | Tligh.
100 100 90-95. 0103 | 018021 |859.0 | Highoeoooooo_____ Highe e oo | High
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TasLe 3.—Estimated engineering

‘ Classification
Depth
Soils and map symbols t from
surface
: UBDA texture Unified AASHO
Tnches
Nunn:
Clay loam (NcA, NeB). 0-17 | Clay loam_________________.__ CL_._____.._ __ A-T7 .
1760 Lo} 1 5 S ML A-5 .
Loam (NIA, NIB). 0-10 s Loam._________ . ____________ ML.____._._. A-5________..
. 10-17 | Clay loam____________ . CL._.____._._ A-7 ..
17-60 | Loam _ . _ .. ___.__________ ML ________. A-5 .
Loamy sand (NnA}. 0-14 | Loamysand_______ ____________ BP.__ ... A-3 ..
1422 | Clay loam ________ __._.____._. CL.__ .. __ AT L
2260 | Loamn____ ... ML ___. P - U S
Sandy loam (NsA), 0-10 | Sandy loam__________._______. SM.__ ... A4 L
10-18 { Clayloam______._____________ CL_ .. A7 ..
18-60 | Loam __. . -~ _____ ML | A5 ___
Olney:
Loamy sand, terrace (OnA, OnB). 0-10 | Loamysand. __. . . _.___.__ B8P A3 .
10-25 | Sandy clay loam . .. _._._..___ SC, CL.______ A-6_ . ___
25-60 | Sandy loam___ .. __.__________. CBM__ A4 ___
Sandy loam, terrace {OsA). 0-10 | Sandy loam. .. ___._________. SM_________. A4 ..
10-25 | Sandy elay loam_______________ 8C, CL__.____ A6 .. .
2560 | Sandy loam___________________| 8BM__________ A-a. ...
Sandy loam, saline, terrace (OtA). 0-10 | Bandy loam___________________ SM__________ A-d
10-25 | Sandy elay loam_______________ SC,CL_______ A-6__________
2660 | Sandy loam_________ . | A-4__________
Platner:
Fine sandy loam (Pa). 0-7 | Finesandyloam_______________ | S8M_______._. A4
7-16 | Clayloam_.______ _ _ . . ____ CL_________.. Ay .
1660 | Sandy loam._._____._ . . ______ SM_________. A4
Loam (PI). 0-7 | Loam___.____________________ ML__________ A5 .
7-16 | Clay loam_______._______._____ CL_____..____ A-T7 L.
16-60 | Sandy loam. _________.__._____ SM__________ A-d L L
Rago (Ra). 0-10 | Loam ... ... ____ ML ________. A5 L.
10-40 | Clay loamorelay_______.______ CL-CH__._.__ A-T .
40-60 | Bandy loam.. _____._._ .. ___ SM._____.___ A-a_
Renohill (ReB, ReC, RsD). 06 (Loam._____.__________________ ML_________. A5 _____
(For properties of the Ehingle soil in mapping 6-13 | Clayloam____________________ CL______.___ A-7 .
unit RsD, refor to the Shingle series.) 1333 | Loam________________________ ML | AR ____.
33 | Shale,
Samsil (Sa). 0-14 { Clayloam____________________ CL__._._____ AT .
14 | Shale.
Shingle (Sg). 0-14 | Clay loam.___________________ CL._________ A-T7 .
’ 14 | Shale,
Stoneham:
Loam (ShB, ShC, ShD). 0-60 | Loam or very fine sandy loam __| ML_._____.____ A-5___ .
Loam, shallow {SsB, SsC). 0-30 | Loam or very fine sandy loam __' ML_____ _ A-5_ .
Tassel (TaE).
{For properties of the Tassel and Terry solls in this
mapping unit, see the Terry series, but the Tassel
zoil generally extends to a depth of only 14 inches.)

Bee footnotes at end of table,
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properties of the soils—Continued

Percentage passing sieve—
Available
: Permea~ water-holding | Reaction Salinity Dispersion Shrink-swell
No.4 | No. 10 | No. 200 hility eapacity potential
(4.7 mm.)|(2.0mm.): (0.074
| mimn.)
Inehes per ineh
Trckes per howr of soil oIl
100 100 | 80-85 0. 5-0.75 0.18-0. 21 7.2-7.8 Low. . ... Low.________._.___| High,
100 100 | 75-80 1. 5-2.0 0.16-0. 18 8082 |Low.. . _____._JlLow..._ __________ Moderate.
100 100 | 75-80 1.5-2.0 0. 16-0. 18 7.2-7.8 Low___ . ____|Low________ ______ Low.
100 100 ©  80-85 0.5-0.75 § 0.18-0,21 72280 | Low____.___________ Low_ .. __..._ High,
140 100 ¢ 75-80 1.5-2. 0 0. 16-0. 18 8082 | Lowoe oo |Low_.____ . __.._.. Moderate.
100 100 ¢ 15-20 4.0-5.0 0. 05-0. 08 72278 | Lowae . _._.|Low. . .. ______ Low.
100 100 ' 80-85 0. 5-0.75 0. 18-0. 21 7.2-7.8 Low. . __ Low. i High,
100 100 ¢ 75-80 1.5-2.0 0. 16-0. 18 8082 | Low_oo____..___ Low_ . ______ . Moderate,
100 100 35-40 3.0-3. 6 0 14-0. 16 7.2-7.8 Low. . Low_ o . Low,
100 100 | B80-85 0.5-0.75 | (.18-0.21 7.2-7.8 | Low_oo_ .. cu| LoW . High.
100 100 75-80 1520 0. 16-0. 18 8. 0-8.2 Low.__ . . _ . ceee| Low___ . Moderate.
| |
100 05 15-20 4. 0-5. 9 0. 05-0. 08 7.2-7. 9 Low_ .. Low__.__.. ___ __ Low.
100 95 45-bb L.5-2.5 0.16-0. 18 7.2-8.0 Low_ . ______________ Lowa ... __.. Low.
| 95 90 | 35-40 2.0-3.0 0. 14-0. 16 8.0-8.2 | Low______. e Low . ... Low.
100 95 | 35401 3.035 | 014016 |7.27.8 |Low. ... . ... Low. Low.
100 95 45-556 1.5-2. 5 0. 16-0. 18 7.2-8.0 Low_______ _____ . Low_.________.__. ¢ Low.
95 90 35-40 2.0-3.0 0. 14-0. 16 8 0-8 2 Low_ . _._ Low_.___________. | Low.
100 95| 35-40! 3.0-3.5 | 0.140.16 {8590 | High.._____________ Low._______._____. * Low.
100 95 | 75-80 .52 5 0. 16-0. 18 9.0 |High._____________. Moderate.... . __ ;. Low,
95 90 [ 35-40 2.0-3. 0 0.14-0. 16 9.0 (Higho____.. ... __ Low.  _______.____. Low.
98 95 35-40 2.0-3.0 0. 14-0. 16 7.2-7.8 Low_ .. . Low.
99 95 75-80 .0-L5 0. 18-0. 21 7. 880 Low.ooo_ . .. . .. High,
95 90 | 35-40 2.0-3.0 0. 14-0. 16 80-82 Low_ __ . ______ | Low.
100 100 | 70-75 L5200 0. 16-0. 18 7.2-7.8 Tow_ . ._____ Low.
99 95 75-80 1.0-1. 5 0, 18-0, 21 7.88 0 Low______________ High,
95 90 35-40 2.0-3. 0 0. 14-0. 16 8 0-82 Low. . . .. Low.
99 95| 70-75 L5-2.0 0. 16-0. 18 7. 2-7. 4 Low_ . ___.__. Low.
09 95 80-85- 0. 5-0.75 0. 18-0. 21 7.4-7.8 Low_ . High.
95 90 3540 2.0-3. 5 0. 14-0, 16 8 0-8.2 Low . oo - - Low.
100 100 | 70-75 1.5-2.0 0.16-0. 18 T6-7.8 | Low__ .. ... __ Low_. . ______._. Low.
100 160 | 80-90 0.5-0.75 | 0.18-0.21 7.882 |Low.... . . ____ Low__________._ .| High,
100 100 70-75 1.0-1. 5 0.16-0. 18 8 0-8.4 LowW. w —co oo o Low__ ... Moderate.
90-95 85-90 | B0-85 0.1-0. 3 0. 18-0. 21 8 0-8.5 | Moderate.___.______ Moderate______._. High,
100 98 1 70-80 0.5-0.75} 0.18-0, 21 8.0-8.2 | Low__. . __.__..__ LOWa e oo High.
|
90 | 85-90; 55-T0 1.0-25 0. 16-0. 18 8082 i Low_o__.__._______ Low_ ... Low to moderate.
90 | 85-90 | 55-70 1.0-2.5 0. 16-0. 18 8082 | Low____._________. Low____________. Low to moderate.
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Classification
Depth '_
Soils and map symbols t from )
surface
USDA texture Taified AASHO
Inches
Terry (TeB, TeC). 0-24 { Finesandy loam__ . __________ sM____ . A4 ______
Travessilla-Rock outerop complex {Tr). 0-10 | Stony fine sandy loam______.__ .| BM_______.._ A2 ..
Trueckton (TuB, TuC, TvC). 0-10 | Loamy sand _ ________________ SM-8P______ A2 L
10-24 | Sandy loam__._________:_____. SM__ . A-2 0A-4 . __
2460 | Loamy sand_ _ ________________ SPo . e
Valentine (Va, VeD, Vd, Ve). 0-60 | Loamy sand orsand___________ 8P .. A-3.  _____.
(For properties of Dune land in mapping unit Vd,
refer to Dune land (DI}.}
Vona:
Loamy sand (VmB, VmC, VmD, VnA, VnB, YwD). 0-10 ( Joamy sand____ .. ____________ 8P__ .. A-3____ .. .
(For properties of the Dwyer soil and of the 10-24 | Sandy leam___________________ BM. .. .. A4 R
Valentine soil in mapping unit VwD, refer to 24-60 | Loamy sand._ . _________...__ SP__ . A-3_ ..
Dwyer sand, hilly (Ds) and the Valentine
series, respectively.)
Sandy loam (VoA, VoC, VoD, VrA, VrB). 0-24 | Sandy loam . ... __________ SM__ .. A-d_
26-60 | Loamy sand . _ .. _________.__ (3 S A-3_ . ..
Wann!
Clay loam, saline (Wc). -8 Clayloam_ . . . _______._. CL_______.._. A-T_ ..
8-28 | Sandy loam_______.____________ SM___ . .. A2 .
28-60 | Band and gravel .. ____________ GW_________ A1 ____
Fine sandy loam, saline {(Wf). 0-28 | Fine sandy loam or sandy loam...| SM__________ A2 ..
28-60 | Sand and gravel ___.____..____ GW._ .. A-1_ .
Loarmy gand, saline (W{). 0-12 | Loamysand._________________ 1 A-3 -
12-26 | Sandy loam__ . ________.__.___. SM_.________ A-2 .
26-60 | Sand and gravel . .. ____________ GW___. ... A-1_ . __
Weld: .
Loam (WmA, WmC, WoA). 0-6 Loam.____.__._ . [ ML_______.__ A5 .o
(For properties of the Koen soil in mapping unit 6-20 | Clayloamor elay____.________ CL___.______ AT . Ce-
WoA, refer to the Koen sories,) 20-60 | Loam__ . oo ML__________ A-B______ ..
Loamy sand (WnA). 0-10 | Loamy sand__ ________________ SP___ . A-3 ..
10-24 | Clay loam orelay.__ - __________ COLo Lo AT L
24-60 | Loam.. . _____.__ ML________._ A-5_ . ____
Wet alluvial land (W1). 0-36 | Clay loam___.________________ CL_.._.. A-7 .
36-60 | Band and gravel . - ____________ OW______._.. A-1 . C

t Riverwash is spo unstable that its properties are not estimated.
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Percentage passing sieve— '
Available : -
Permea- water-holding | Reaction Salinity Dispersion Shrink-swell
No. 4 No. 10 | No. 200 bility capacity potential
(4.7 mm.) (2.0 mym.)| (0.074
mm.)
Inches per inch
Inches per hour of soil Il
98 95 | 35-40 2. 0-3. 0. 14-0. 16 8082 | Low.______________ Low__ .. _._. Low.
85 75-80 25-35 4 0-4. 5 0.12-0. 14 8.0-8.2 Low___ ___ . . __ Low__ . _________ Low.

100 10¢ 2030 4.0-5.0 0. 05-0. 08 7.0-7. 2 Low._ . ... .__ Low_ ____________ Low.

100 10¢ 30-40 2.5-3.5 0.14-0. 16 7.2-7 6 Low.o o _______ Low.____________ Low,

140 100 10-13 4. 0-5.0 0. 05-0. 08 7.880 | Low_______________ Low__.________.. Low.
95-100 95 10-153 ! 0. 5-0.10 0. 05-0. 08 7280 | Low.__._..________ Low.. .. ._.__. Low.
95-100 | 90-95 10-15 5 0-8.0 0. 05-0. 08 7880 | Low_______________ Low. ____________ Low,
95-100 90-95 35-40 3.0-3. 5 0.14-0. 16 8.0-8 2 Low. o ... Low__ ___.___ . Low,
95-100 90-95 10-15 50-8.0 0. 05-0. 08 8082 | Low___._.._______._ Low_. ... ._ Low,
95-100 ; 90-95 | 35-40 2, 5-3. 5 0. 14-0. 16 7.880 | Low. . _____________ Low______.._____ Low.
95-100 | 90-95 10-15 5.0-8.0 0. 05-0. 08 8082 | Low____ . _________ Low.__ ___________ Low.

98 95 75-80 0.5-0.75 0. 18-0. 21 8 4-8. 8 High_ ______________ High__________.__ High.

98 00-95 25-35 3.0-38.5 0.14-0. 16 8.4-8. 8 High. . . _________ Moderate.._______ Low.
40-45 25-35 5-10 ® ® (% () e L3 S ®.

95 | 90-95 25-35 2.53-3.0 0 14-0. 16 84-8.8 | High ______________ Tow_ oo _. Low.
40~-45 | 25-35 5-10 (2) ® Q) 2 e e () (R

100 98 10-15 4. 5-6. 0 0. 05-0, 08 8. 4-8. 8 High_______________ Low.. .. . ...... Low.

95 90-95 25-356 2530 0, 14-0. 16 8 4-8. 8 High_ _ .. __ Low._ . __ Low.
40-45 | 25-35 | 510 () (2) ) O I () e (@).

100 100 | 60-70 1. 0-1. 5 0. 16-0. 18 7.6-7.8  Low_._____________ Low. ... Moderate,

100 100 | 75-R5 0. 5-0. 75 0, 18-0. 21 7.6-80 | Low_.______________ Low oo High.

100 100 60-70 1.0-1. 5 0. 16-0. 18 8. 2-8 4 Low_ _____________. Low__ ___ ... __ Moderate.

100 100 10-15 4. 0-5.0 0.05-0.08 | 7.6-7.8 Low_ ____________._. Low__ _____.__.___ Low.

100 1o 7585 0.5-0.75 0. 18-0. 21 :7.6-80 Low____ __________ Low__ ___________ High.

100 100 | 60-70 1. 0-1. 5 0.16-0.18 - 8284 | Low_______._______. Low_____ .. _____ Moderate,

100 100 75-85 0. 5-0. 75 0, 18-0, 21 8. 4-8. 8 High_ __________.__. l Moderate. .. ____ High.

40-45 25-35 5-10 |\ )| !

? Tngineering properties not estimated.

257-979-—68

5
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BOIL SURVEY

TaBLE 4. —FEngincering

Buitability as a source of— Soil features affecting—
Boils and map symbols *
Topsoil Sand Gravel Road fill Highway location Dikes and diversions
Apishapa (Ap) oo Poor___.___ Unsuitable._| Unsuitable_.] Poor____..__ High water table; Susceptibility to
poor drainage and cracking when dry;
stability. poor stability.
Ascalon:
Loamy sand (AsB, AsC)_____ Poor...____| Fair.____.__ Unsuitgble. | Good_._____ Good stability; Stability good if
well drained. material i properly
compacted.
Sandy clay loam (AtD2)____| Fairtogood | Fair..___.__ Unsuitable._| Good__..___ Good stability; well | Stability good if
drained. material is prop-
erly compacted.
Bandy loam (AuB, AuC, AuD,
AvB).
{For the Platner part of
the mapping unit AvB
refer to the Flatner
series.)
Bankard (Ba, Bk) ... ____._____ Poor____.__ Good_______ Good___.... Fair________} Flooding and high Poor stability; fairly
water table. well suited.
Bijou:
Loamy sand (B!A, BIB) _____ Poor__.____ Fair______.. Unsuitable. .| Fair_______. Good drainage; fair | Stability fair if
to good bearing material is prop-
capacity. erly compacted.
RBandy clay loam (BmA)_._.__y Good______. Poor._____. Unsuitable..| Good.._____ Good drainage; fair | Stability good; well
to good bearing suited.
capacity.
Sandy loam (BnA, BnB, Pair________ Fair________ Unsuitable. .| Good_______ Good drainage; fair | Stability good if
BoA, BoB). to good bearing material ig prop-
capacity. erly compacted.
Blakeland-Valentine loamy Poor____.__ Poor__...__| Unsuitable | Fair______._ Fair stability____.. - Stability fair if
sands {Bp). material is prop-
erly compacted;
subject to seepage
and erosion.
Bonaccord (Br) o __________.. Poor_ . ___ Unsuitable__| Tnsnitable._.| Poor_ ______ Poor stability_ .. __ High shrink-gsweil
potential; low
stability.
Breaks-Alluvial land complex Good. _.____ Poor___.__.. Poor.____.. Pair________ Fair stability_._______ | Stahility fair if
(Bs). i material is prop-
erly compacted;
moderate stability
and hearing
capacity.

See footnotes at end of table.
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|
Boil features affecting— Soil limitations for—
Farm ponds
Agricultural drainage Irrigation Sewage disposal 2 Homesites
Reservoir area Embankment
Low seepage.  ______ Suseeptibility to crack- | Slow permeability; Slow water intake; Severe; high water Severe,
ing; poor compaction. |  outlets difficult to moderate salinity. table.
find.

Susceptibility to Stability good if Good drainage.. ...___ High water intake; Slight. _.___________ Slight.

geepage; poorly material is properly moderate water-
v suited, compacted. holding capacity.
i

Suseeptibility to Stability good if Good drainage....___ Good water intake; Slight. . _ . _________ Slight.
moderate seepage; material is properly moderate water-
fairly well suited. compaeted, holding eapacity.

Susceptibility to Poor stability; fairly Flooding and high Shallow soil: low water- { Severe; high water Severe,
high seepage; well suited. water table; holding capacity. table and overflow.
poorly suited. poorly suited.

Susceptibility to Stability fair if Good drainage_______ Rapid water intake; Slight._____._.______. Blight.
seepage; poorly material is properiy moderately low
suited, compacted. water-holding

capacity.
* Busceptibility to Good stability; weil I Good drainage_______ Good water-holding Slight______________ Blight.
moderate seepage; suited. ) capacity. .
fairly well suited
to poorly suited. .

Busceptibility to Stability good if Good drainage_ _____ Rapid water intake; Slight______________ Slight.
seepage; poorly material is properly moderate water-
suited. compacted. holding eapacity.

Susceptibility to Stahility fair if mate- Good drainage_______ Low water-holding Slight . . .___ Moderate;
high seepage; rial is properly capacity; very hilly.
poorly suited. compaeted; crosive. erosive.

Low seepage; well High ghrink-swell Good drainage_______ Low water intake; Bevere oo _____. Severe,
suited. potential; low poor workability;

stability. high water-holding
capaeity.

Moderate seepage; Fair stability; erosive__| Good drainage_.__.. Erosive slopes_.o...___ Moderate; steep Moderate;
fairly well suited. . slopes. steep.




606 S0IL SURVEY

TapLE 4.—Engineering

Buitability as a source of— Soil features affecting—
Soils and map symbols 1
Topsoil Sand Gravel Reoad fill Highway location Dikes and diversions
Bresser: . .. . .

Clay loam (BtA) . _...._ Fair. . _.._ Poor___ .. __ Unsuitable_-; Good Good stability..._._. Stability fair to
below & good if material
depth of is properly
15 inches. compacted.

Loamy sand (BuA, BubB, Poor.______ Fair_. .. __ Unsguitable. | Fair_______. Good stability.._____ Stability fair to

BxC}. good if material
is properly
compacted.

Sandy loam (BvA, BvB, Falr_ .. .- Fair._______ Unsuitable..| Good_._____ Good stability_..__- - Stability generally

Bwa, BwE). good if material
ig properly
compacted.

Briggadale:
Clay loam (ByB). Fair to t Unguitable. .| Unsuitable_.| Poor_.___.. Poor stability ._ . ____ Low stability and
Fine sandy loam (BzE). poor. bearing capacity;
poorly suited.
Caseajo soils and gravelly land Poor.___._. Fair if Good._.____. Good... . | Good stability______. Good stability;
(Ca). gereened. permeable,
Colby: . .
Loam (CbB, CbC, CbD)___. Good__..__ Unsuitable..| Unsuitable | Fair___ ____ Fair stability and Fair stability;
bearing capaeity; eresive.
erosive.
Loam (ChE, CbE2)_.___.__ Fair to Unsuitable._| Unsuitable..| Fair. ... Fair stability and Fair stability;
poor. bearing capacity; erosive,.
very erosive
slopes.

Sandy leam (CdB, CdC, Fair to Unsuitable_.| Unsuitable..| Fair_______ Fair stability and Fair stability;

CdDj). good. bearing capacity; erosive.

erosive.
Colby-Adena loams (CnB, CnC, | Good.__... Unsuitable..| Unsuitable. | Fair_______ Fair stability and Fair stability;
CnD). bearing capacity; erosive.
erosive,
Dune land (D)oo oaaee - Poor._-.._. Falr___.___ Unsuitable._} Falr_______ Fair stability and Fair stahbility; very
bearing capaecity; erosive.
very erosive,
WYer: )
Band, hilly {Ds)occooo__ Poor_______ Fair________| Unsuitable._| Fair______._| Fair stability and Fair stability; very
bearing capacity; crogive,
very erosive.

Sand, wet variant (Dw)_.___ Poor_______ Pair. __ .. __ Unsuitable._| Fair_______ High water table; Fair stability; very

poorly suited. erosive,
Fort Collins:

Loam (FcA, FeB)oo - __ Good______ Poor._.. . _. Unsuitable-_| Fair to Fair to good sta- Fair stability; low

good. bility and bearing permeability if
capacity. material is com-
: pacted.

Bandy loam (FrA, FrE)_____ Good_ . .. __ Poor_.. . .| Unsuitable._| Fair to Fair to good stabil- | Fair to good stabil-

good. ity and bearing ity; low permea-
i capacity, bility if material
| ‘ . is compacted.

See footnotes at end of table,
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Soil features affecting—

Soil limitations for-—

Farm ponds

Reservoir area

Embankment

Agricultural drainage

Irrigation

High seepage In

substratum ; fairly

well suited.

High seepage;
poorly snited.

High seepage;
poorly suited.

Low seepage; fairly
well suited to
well suited.

High seepage; poorly
suited,

Low seepage; well
suited.

T.ow seepage; well
suited.

Low seepage; well
suited.

Low seepage; well '
suited.

High seepage;
poorly suited.

High seepage;
poorly suited.

High seepage;
poorly suited.

Moderate seepage;
fairly well suited.

Moderate seepage;
fairly well suited.

Fair to good stability__

Fair stability; crosive__

Moderate stability;
eTosive.

Low stability; poorly
suited.

Poor stability; per-
meable to water.

Slow permeability;
fair stability.

Slow permesability;
fair stability.

Slow permeability;
fair stability.

Slow permeability;
fair stability.

Rapid permeability___ -

Rapid permeability___.

Rapid permeability____

Low permeability if
material is compact-
ed.

Low permeability if
material is compact-
ed.

Good drainage... .-

Good drainage._ .. _._

Good drainage______

Good drainage__.._.

Good drainage. ...

Good drainage. ____.

Good drainage. ... .

Good drainage. _____

Good drainage_ ___._

Good drainage_ . ____

Good drainage... ..

Drainage iz easy if
outlets are
suitable.

Good drainage.__.__

Good drainage_ .. ____

Good water-holding

capacity; fair
workability.

High water intake;

erosive; moderate
water-holding
capacity.

Moderate water-

holding eapacity;
good workability.

Depth to shale un-

favorable; moderate
water-holding
capacity.

Not suitable . oo

Good water-holding

capacity; moderate
permeahility ; ero-
give.

Not suitable. oo —-_

Good water intake;

moderate permea-
bility in subsoil;
erosive,

Good water-holding

eapacity; moderate
permeability; ero-
sive,

Not suitableo .-

Not suitable___ - _____

Low water-holding

capacity ; poorly
suited.

Nounfavorable features.

No unfavorable features.

Sewage disposal 2 Homesites
Blight_ ..o ens Slight.
Slight__ e Moderate to

alight.
Slight. ... ___ Slight,
Severe; depth to Moderate.
shale unfavorable.
Slight. e ae Moderate.
Moderate; slow Blight.
permeability.
Moderate; slow Severe.
permeability.
Maoderate; slow per- . Slight.

meahility. H
Moderate; slow per- | Slight.

meability.

Slight._ oo Severc.

Slight.__ e Severe.

Severe; high water Severe.
table.

Slighto .- - _____ Slight.

Qlighte e oo ocomeee Slight.
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Suitability as a source of—

Boil features affecting—

Boils and map symbols 1
Topsoil Sand Gravel Reoad fill Highway location | Dikes and diversions
|
Gilerest: '
Loamy sand (GcA, GeB)____| Poor__.____. Gaood_______ Good.._____ Fair to Good stability and Good stability;
good. hearing capacity; moderate to high
well drained. permesability.

Sandy loam (GrA, GrB, GsC)-| Fair________ Good_______ Good... ___ Good._______ Good stability and Good stability;
bearing capacity; maoderate perme-
well drained. ability.

Haverson:

Clay loam (HaA)._._____.___ Fair. _.____ Poor...____ Unguitable_.| Fair___.____ Fair to good stabil- | Fair to good stabil-
ity and bearing ity; low perme-
capacity; oceasional ability if material
flooding. is compacted.

Loam (HsA, HeB). Good_______ Poor_______ i Unsuitable_.| Fair________ Fair to good stabil- Fair to good stabil-

SBandy loam (HhA, HhB, ity and bearing ity; low perme-

HhC). capacity; well ahility if material
drained. is compaected.
Haxtun (HkB) ..o ___. Poor. . ____ Fair below | Fair below | Fair to Good stability and | Good stability; mod-
a depth a depth good. bearing capaecity. erately erosive,
of 40 of 40
inches, inches.
Heldt:
Clay (HIA, HIBY . ______ Poor. ___._. Unsuitable..}! Unsuitable_.| Poor.___. _. Fair stability; poor Fair stability; cracks
) bearing capacity. when dry.
|
Clay, saline (Hs, Hu, Hx)___| Poor..___._ Unsuitable_.| Unsuitable._| Poor..___.__ High water table; Low permeability;
(For the Koen part of high shrink-swell eracks when dry;
the mapping unit Hx, potential. poorly snited.
refer to the Koen
soil series.)
Clay loam (HtA, HtB) __.__ Fair________ Unsuitable_.! Unsuitable__| Fair to Low stability and High shrink-swell
poor bearing capaeity; potential; low per-
high shrink-swell meability; fairly
potential. suited to poorly
suited.

Sandy loam (HvA, HyB)____| Fair________ Unsuitable__| Unsuitable_.| Poor______. Low stability and High shrink-swell
bearing capaeity; patential; low
except for surface permeability.
layer, shrink-swell
potential is high.

Koen:

Loam (Hx, WoA)o._____.____ Falr________ Unsuitable_.| Unsuitable_.| Poor_______ Low stability and High shrink-swell
bearing capacity; potential; high
high dispersion; dispersion.
high shrink-zwell
potential.

Las (La) oo ___ Poor.______ Fair.______ Unsuitable .| Poor.______ High water table; Fair stability; low
high salinity. permegbility if the
material is com-
pacted.
Limon: :
Clay (LeA) ceee o __ Poor.______ Unsuit- TUnsuit- i Poor_______ Low stability and High shrink-gwell
able. able. bearing capacity; potential; low
high shrink-swell permeability.
potential.
Clay, saline (LsA)__________ Poor__.___. Unsuit- Unsuit- Poor__.____| High shrink-swell High shrink-swell
able. able. potential; high potential,
salinity; low sta-
bility.

Bee footnotes at end of table.
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Soil features affecting—

Soil limitations for—

Farm ponds

Agricultural drainage

Reservoir area

Embankment

Irrigation

Sewage disposal 2

Homesites

High seepage;
poorly suited.

High seepage;
poorly suited.

Low permeability;
fairly well suited
to well suited.

Moderate seepage;
fairly well suited
to well suited.

Moderate seepage;
fairly well suited.

Low seepage; well

suited,

Low seepage—_ - —-.__

Low seepage; well
suited.

Low seepage; well
suited.

Low seepage; fairly
well suited.

Moderate seepage. - -

Low seepage_-—-___.

Low seepage..------

Moderate to high per-
meability.

Moderate permeability.

Low permeability if
material is com-
pacted.

Low permeability if
material is com-
pacted.

Low permesbility if
material is com-
pacted.

: Low permeability;

cracks when dry.

High shrink-swell
potential; low per-
meability.

High shrink-swell
potential; low per-
meahility.

High shrink-swell
potential; low per-
meability.

High shrink-swell
potential.

Fair stability; low per-
meability if the ma-
terial is compacted.

High shrink-swell po-
tential; low permea~
bility.

High shrink-swell po-
tential

Good drainage_______

Good drainage_._____

Good drainage______

Good drainage_______

| Good drainage _..._- i

High water table;
slow internal
drainage.

Internal drainage
slow; well drained.

Internal drainage
slow; well drained.

Internal drainage
slow.

High water table;
outlets difficult to
find.

Very slow internal
drainage.

Poor drainage__ .. ___

Good drainage_______ :

Low water-holding
eapacity.

Moderately low water-
holding capacity.

Good water-holding
capacity ; well suited
to irrigation.

Erosion on 3 to 5 per-
cent slopes; well
suited to irrigation,

Not many unfavorable
features.

High water-holding
capacity ; slow water
intake.

High salinity; slow
permeability.

Slow permeability; high

water-holding
capacity.

Good water intake;
high water-holding
capaeity.

Slow permeahility;
high alkalinity.

High water table;
high salinity.

Slow water intake and
permeability; poor
workability.

Drainage difficult;
slow permeability.

Moderate; subject
to overflow.

Bevere; slow per-
meahility.

Severe; high water
table.

Severe; slow per-
meahility.

Severe; slow per-
meability.

Severe; slow per-
meahility and
high dispersion.

Severe; high water
table.

Severe; slow per-
meability.

Severe; slow per-
meability

Slight.

Slight.

Severe to
maoderate.

Slight.

Slight.

Moderate.

Severe,

Moderate.

Moderate.

Severe.

Severe.

SBevere.

Severe.
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TABLE 4.—FEngineering

Boils and map symbols !

Buitability as a source of—

Soil features affecting—

Gravel

Road fill

Highway location

Dikes and diversions ;

Nunn:

Clay loam (NcA, NeBY______

Loam (NIA, NIB) __________

Loamy sand (NnA)_________ :

Sandy loam (NsAy . __

Olney:

Loamy sand (OnA, OnB)___

Sandy loam (OsA)_ .. _____.

Sandy loam, saline (QOtA)_ __

Renohill (ReB, ReC, RsD)_.____
(For the Shingle part of

the mapping unit
RsD, refer to the
Shingle geries.)

Bamsil (Sa) . ______ . ____

See foetnotes at end of table,

Unsuitable__

Unsuitable__

Tnsuitable_ _

TUnasuit-

able.

Unsuit-

able.

Unsuit-

able,

Fair_______

Fair_._____

Unsuitable_.

Unsuitable_..

Unsuitable__

Unsuitable__

Fair__.____

Fair. . _____

Fair to poor;

saline.

Fair to

good.

Fair_______

Poor___ ____

Moderate stability

and bearing capac-
ity.

Moderate stahility

and bearing capac-
ity.

Moderate stability

and bearing capac-
ity.

Moderate stability

and bearing
capacity; well
drained.

Good stability and

bearing eapaeity;
well drained,

: Good stability and.

bearing eapacity;
well drained,

High water fable;

high salinity.

Moderate stability

and bearing capac-
ity; weil drained.

Low stability and

bearing capacity.

Low stability and

bearing capacity;
poor drainage in
substratum,

Low stability and

bearing capacity;
shallow over
shale.

Moderate shrink-
swell potential;
low permeability
if material is com-
pacted,

Moderate shrink-
swell potential;
low permeability
if material is com-
pacted.,

Moderate shrink-
swell potential;
low permeability
if material is com-
pacted.

Moderate shrink- -
swell potential;
low permeahility
if material is com-
pacted,

Moderate permea-
bility if material
is compacted.

" Moderate permea-

bility if material
is compacted,

Moderate permea-
bility if material
is compacted; high
salinity.

Low permeability if
material is
compacted.

Low permeability if
material is com-
pacted; high
shrink-swell
potential,

Moderate to high
shrink-swell
potential; low
permeability if
material is
compacted.

High shrink-sweil po-
tential; moderately
high in gypsum.,

Sf

¢
|
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Soil features affecting—

Soil limitations for—

i Farm ponds

Agricultural drainage Irrigation Sewage disposal 2 Homesites
Reservoir area, Embankment
Low sespage; well Moderate shrink-swell | Good drainage____._ Few unfavorable fea- Moderate; moder- Slight.
suited. potential; low per- tures. ately slow per-
meability. meability.
Low scepage; fairly Moderate shrink-swell | Good drainage__.___ No unfavorable fea~ Moderate; moder- Slight.
well suited to well potential. tures. ately slow per-
suited. meability.
Low seepage; fairly | Moderate shrink-swell | Good drainage______ Rapid water intake____| Moderate; moder- Moderatoe,
well suited to well potential. ately slow per-
suited, _— meability.
. Low seepage; fairly Moderate shrink-swell | Good drainage_ _____ No unfavorable fea- Moderate; moder- Slight.

well suited to well
suited.

High scepagr;
poorly suited.

High seepage;
poorly suited.

High seepage; poorly
suited.

Low seepage: well
suited.

Low seepage; very
well suited.

Low seepage_.______

Susceptibility to
moderate seepage
through shale;
fairly well suited,

]

potential; low seep-
age if material is
compacted.

Moderate permea-
bility if material is
compacted.

Moderate permeabil-
ity if material is
compacted.

Moderate permea-
bility if material is
compacted.

Low permeability if
madterial is
compacted.

Low permeability if
materiai is
ecompacted.

Moderate to high
shrink-swell
potential; low
permeability.

High shrink-gwell
potential..

Good drainage_._.__

Good drainage_ _____

.

Poor drainage; the
soils are eagy to
cultivate after
drainage is
established.

Good drainage_____.

Good drainage ______

| Good drainage___. ..

Good drainage_._.__

tures.

Rapid water intake;
moderately low
water-holding capac-
ity.

Few unfavorahble fea-
tures.

Many unfaverable
features unless the
goils arc drained.

No unfavorable
foatures.

Few unfavorable
features.

Many unfavorable
features; limited
rooting depth; sub-
ject to water table
buildup on shale.

Not suitable. . _.____.

ately slow per-
meahility.

Slight__. ... U

Severe; high water
table.

Severe; subject to
overflow.

Hevere; subject to
water table
buildup.

Severe; shallow to
glowly permeable
shale.

Moderate to
slight.

Slight.

Severe.

Slight.

Moderate.

Severe.,

Severe.
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Suitability as a source of —

Soil features affecting——

Boils-and map symhbols !

Road fill . Highway location

- Topsoil Sand Gravel Dikes and diversions
Shingle (Sgy. .o ________ Poor_._____ Unsuitable._| Unsuitable._| Poor..._.__ Low stability and High shrink-gwell
bearing capacity; potential; mod-
shallow over erately high in
shale. gypsum.
Stoneham:
Loam (ShB, ShC, ShD)_____ Fair to Fair . ____ Fair____.__ Fair__ - ____| Moderate stability Moderate stability;
good, and bearing capac- low permeahility
ity; well drained. if material is
compacted.
Loam, shallow (SsB, SsC) -~ _| Fair to Fair to a Fair to a Fair______. Moderate stability Moderate stability;
good. depth of depth of and bearing low permeability
about 30 about 30 | capacity ; sandstone if material is
inches. inches. at a depth of compacted.
about 30 inches.
Tagsel-Terry fine sandy loams Fair_ . ___ .. Poor_..._ .. TUnsuitable_| Fair_______| Moderate stability Moderate per-
(TaE). and bearing meability,
capacity; shallow
over sandstone.
Terry (TeB, TeC) .. ____ Fair_.._._. Fair to a Unsuitable .| Good______ Good stability and Moderate per-
depth of . bearing capaeity. meability.
about 30 |
inches.
Travessilla-Rock outerop Poor.._._._ Poor._____. Unsuitable_.| Poor___.. .. Shallow over hard Shallow soil depth;
complex (Tr), sandstone; . poorly suited.
poorly suited.
Truckton (TuB, TuC, TvC)_____.| Poor_______ Fair_______ Unsuitable._| Fair to Good stability and Moderate to rapid
good. bearing eapacity; permeahility;
) well drained. erosive.
Valentine (Va, Ve, VeD, Vd)____| Poor_______ Fair_ ______ Fair in Falr___.____ Moderate stability High permeability;
{For the Dune land terrace and bearing | Vvery erosive;
part of the mapping soils, un- capacity; well poorly suited.
unit Vd, refer to suitable drained; erosive.
Dune land in this in others.
table.}
Yona:
Loamy sand (VmB, ¥mC, Poor.._.___ Fair. . ._._ Fair in Good_ .. _ Moderate stability Moderate perme-
VmD, VnA, VnB). terrace and bearing capac- ability; erosive.
soils ity; well drained.
below a
depth of
about 30
inches.
Sandy loam (VoA, VaoC, Fair___._..| Fair___.__.| Fairin Good. __.__| Moderate stability Moderate perme-
VoD, VrA, VrB}. terrace and bearing eapac- ability; erosive,
s0ils ity; well drained.
below &
depth of
about 30
inches.
Vona, Dwyer and Valentine Poor_______ Fair_______ Fair______._ Moderate stability High permeability;

soils (VwD).

See footnotes at end of table,

Unsuitable__

and bearing
capacity ; well
drained; very
erosive.

very erosive;
poorly suited.
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Soil features affecting—

Soil Himitations for—

Farm ponds
Agricultural drainage Irrigation Sewage disposal ? Homesites
Reservoir area Embankment

Susceptibility to High shrink-swell Good drainage______ Not suitable_____.___. Severe; shallow to Severe.
moderate seepage potential. shale.
through zhale;
fairly well suited.

Low seepage; fairly Moderate stability; Good drainage. _____ Not many unfavorable | Slight______________ Moderatelto
well suited to low permeability features, but slight.
well suited. if material is erosgive.

compacted.

Sandstone at a Moderate stahility; Good drainage_ ... __ Soil depth unfavorable;| Severe; depth to Moderate,
depth of about low permeability if pocorly suited. sandstone
30 inches. material is unfavorable,

compacted.

High seepage; Moderate permeability.| Good drainage._____ Not suitable. ____.__.. Revere; shallow - Bevere.
poorly suited. over sandstone.

Moderate to high Moderate permeability_| Good drainage______ Moderate water- Moderate; depth Moderate.
seepage. : . holding capacity; to sandstone i

limited rooting unfavorable.
depth.

Not suitable___._.__ Not suitable_ _________ Good drainage. _____ Not suitable_ _._______ Severe; shallow Severe,

over sandstone.

High seepage; Moderate to rapid Good drainage_ ... __ Low water-holding Slight__ . __________ Moderate to
poorly suited. permeability. capacity; rapid slight.

water intake.

High seepage; High permcability; Good drainage. ____. TUnfavorable feature Slighte - oo Moderate to
poorly suited. poorly suited. in all except hilly severc.

soils can be offset
by intensive
management,
1

High seepage; Moderate perme- Good drainage_ ... __ Rapid water intake Slight_____ . ! Moderate to

poorly suited, ability; erosive. and iow water- glight,
holding eapacity;
erosive.

High seepage; Moderate perme- Good drainage_ .. ___ Rapid water intake; Blight e oo Moderate to
poorly suited. ability; erosive, erosive on moderate slight.

slopes; fairly well
suited.

High seepage; High permeability; Good drainage_ .. _. Not suitable__ .. __._ Slight- . _________ Severe.
poorly suited. poorly suited.
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TapLe 4, —Ingineering

| Suitability as a source of— Soil features affecting—
Soils and map symbols 1 ‘
Topsoil Sand Gravel Road fill Highway location| Dikes and diversions
Wann (We, WF, W oovimaaaaa Poor_____._ Good Good Fair to High water table; Moderate perme-
below a below a pooT. high salinity; ability; fairly
depth of depth of poorly suited. well suited.
about 30 about 30
inches. inches,
Weld: .
Loam (WmA, WmC, WoA)__| Good______ ! Unsuitable__' Unsuitable._| Fair_______ Moderate stability Fair stability; low
{For the Koen part of ; and bearing permeability.
mapping unit WoA, capacity; well
refer to the Koen drained,
series,}

Loamy sand (WnA) o oeoo___ Poor.______ Unsuitable__| Unguitable__: Fair_______ Moderate stability Rapidly permeable
and bearing in surface layer,
capaeity; well
drained,

Wet alluvial land (Wt} ommee-- Poor_______ Fair below | Fair below | Poor_______ High water table; Salinity high;
a depth a depth high salinity; fairly well suited.
of 30 of 30 poorly suited.
inches. inches.

1 Riverwash is so unstable that its properties were not interprefed.

TaBLE 5.—FEngineering
[Tests periormed by the Colorade Department of Highways in ascordance with standard

Moisture-density !

Soil name and location Parent material Colorade report Depth Horizon Speeific
No. Maximum gravity

dry Optimum '
dengity moisture

: Inches Lb. per cu. fi, Percent
Asealon sandy loam:

975 feet west and 825 feet Tertiary outwash, | 59-Colo-44-1-1 0-4 Al ____ 115 12 2. 85
gouth of N3z corner of 59-Colo—44-1-4 11-16 | B22________ 115 14 2,70
gection 1, T.6 N,, R, 08 W. 59-Colo-44-1-9 36-52  Cl___.____ 125 10 2.70

240 feet south and 1,660 Tertiary outwash, | 59-Colo-44-2-1 0-4 Aly. . 117 13 2. 66
feet west of NE. corner 59-Colo-44-2-3 8-15 B2 ________ 108 18 : 2.71
of section 14, T. 6 N, 59-Colo—-44-2-6 28-38 ci... 114 15 2. 74

R. 58 W.
See footnotes at end of tably
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interpretations-—Continued
Soil features affecting— Boil limitations for—
Farm ponds
Agricultural drainage Trrigation Bewage disposal 2 Homegites
Regervoir area Embankment
High seepage; Moderate perme- Poor drainage__ ____| Many unfavorable Severe; high water Severe.
poorly suited. ahility; fairly well featurcs unless the table..
suited. s0ils are drained.
Low seepage; well FYair stability: low - Good drainage_ _.__._ Few unfavorable Slight._____._ - .___ | Slight.
suited, permeahility. features,
Fairtogood__.__..__ Fair stability; low Good drainage_ .. __ Not many unfavorable | Skight______ . ____. Moderate.
permeahility. features; erosive,
Poor_________ . ___ Poor .. ___.______ Poor drainage ._____| Not suitable_ ... Severe; high water Severe.
table.
2 For septic tank filter fields.
test data
procedures of the American Association of State Highway Officials (AASHO) ()]
Mechanieal analysis 2 Classification
i Pereentage
Porcentage passing sieve— smaller Liquid | Plasticity
than— limmit index _
AASHO TUhnified 8
|
No. 4 No. 10 No. 40 No. 200
{47 mm.) | (2.0 mm.) {0.42 (0.074 (.02 mm.
mm.) mm.)
___________ 100 89 4] 16 iNP ANP A~ o] BM.
100 99 88 45 20 27 9 A2 i 8C.
599 96 68 24 14 19 3 A-2-4(0)_. _._| 8M,
___________ 100 91 43 21 22 51 A oo 8M-BC.
___________ 100 93 58 36 36 170 A-6(T) . eeeeeecceneee---| CL,
e mmmema 100 90 46 25 30 12 A-6(3) s 8C.
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TaBLE §.—Fngineering

Moisture-density ?
Soil name and location Parent material Colorado report Depth Horizon Specifie
. No. Maximum gravity
dry Optimum
density moisture
Tnches Lb. per cu. fi. Percent
Bijou loamy sand:

190 feet west and 175 feet Arkosie alluvium 50-Colo—44-3-2 4-10 Al2. . . ___ 118 11 2. 69
north of SE. corner of (terrace). 59-Colo—44-3-5 19-28 B2 . ___ 120 12 2. 69
section 25, T. 4 N., R. 59-Colo-44-3-8 39-60 Ce o ___ S 122 11 2. 68
59 W. (Modal profile).

700 feet east and 550 feet Arkosie alluvium 59-Colo—44-4-2 3-13 | A12._____ 111 13 2. 68
south of WY corner of (terrace). 59-Colo—44-4-5 20-29 | B22__._.__. 118 12 2. 71
section 16, T. 4 N., R. 59 59-Colo—44-4-8 44-52 Ce. . 120 11 270
W. {(Modal profile}. :

1,050 feet south and 150 Arkosic alluvium 60-Colo~44-1-2 3-16 Al2____.___ 119 11 2. 65
feet east of N'W. corner (terrace). 60-Colo—44-1-5 27-33 B22________ 121 11 2. 67
of seetion 36, T. 3 N, R. 80-Colo—44-1-T7 38-60 Cl__ . ____ 121 11 2. 66
60 W.

650 feet sputh and 500 feet | Arkosie alluvium 60-Colo—44-2-1 0-7 Ap_._______ 121 12 2. 66
east of NE. corner of (terrace). 60—Colo-44-2-4 15-23 B22________ 119 12 2, 67
gection 9, T.3 N., R. 59 W. 60-Colo—44-2-6 31-55 Cl________. 112 14 2. 66

Bresser sandy loam, moderately

deep, terrace:

75 feet east and 170 feet south | Arkosic alluvium 59-Colo-44-6-1 0-8 Apoa ______ 118 12 2. 67
of N corner of section 23, over sand, 59-Colo—44-6-3 12-18 B22________ 114 14 2. 71
T.1 N, R. 60 W, {(Modal 59-Colo—44-6-7 40-57 Ca ... 119 12 2. 67
profile.)

250 feet east and 1,050 feet | Arkosie alluvium 59-Colo-44-5-1 0-6 Ap_____.___ 121 11 2, 66
north of SW. corner of sec- over sand. 58-Colo—44-5-2 6-156 | B2_________ 116 14 2. 68
tion 31, T. 3 N, R. 59 W. 59-Colo—44-5-5 31-45 Ca ... ___ 116 13 2. 68
(Clayey material in C3 and
C4 horizons.)

200 feet south and 120 feet Arkosie alluvinm 60-Colo—44-7-1 0-7% | Apoeo__._ 120 12 2. 65
west of NE. corner of see- over sand. 60—Colo—44-7-3 10-15% 1 B21________ 119 12 2 67
tion 23, T. 1 N., R. 60 W. 60-Colo—44-7-6 26-60 | C1...__.___ 118 12 2. 459

700 feet south and 100 feet Arkosic alluvinm 60-Colo—44-8-1 0-7 Ap.. _______ 123 10 2,63
east of NW. corner of see- over sand. 60-Colo—44-8-2 7-15 B2 ___.___. 122 11 2,65
tion 24, T. 1 N,, R. 60 W. 60-Colo—44-8-5 28-52 | Ci_________ 121 12 2. 65

Platner fine sandy loam:

75 feet north and 1,350 feet | Tertiary outwash. | 59-Colo-44-9-2 347 Al __ ___ 114 14 2. 64
east of W14 corner of sec- 59-Colo—-44-9-5 14-20 B22__.___._ 102 22 2. 69
tion 3, T. 6 N., R. 58 W, 59-Colo-44-9-8 27-36 | Cea_o_____. 97 24 2. 69

800 feet south and 80 feet Tertiary outwash. | 59-Colo—44-10-2 414812 | A12________ 123 10 2. 66
east of N'W. corner of 59-Colo-44-10-5 14-19 B22_ _______ 98 24 2.70
ge_cfi}"’on 17, T. 5N, R. 59-Colo—-44-10-8 25-34 | Cean_______ 108 18 2. 69

5 W.

See footnotes at end of table,




MORGAN COUNTY, COLORADO 7
test data—Continued
Mechanieal analysis 2 Classification
Percentage
Percentage passing sieve— smaller Liquid Plasticity
than— limit index
AABHO Unified ¥
No. 4 No. 10 No. 40 No. 200
(4.7 mm.} | (2.0 mm.) (0.42 {0.074 0.02 mm.
mm. } mim.)

100 98 82 19 9 NP NP | A-2-4(0) oo SM.

100 499 70 30 17 24 6 | A-2-4(0) . SM-8C.

100 91 52 15 10 NP NP ! A-2-4(0) .. 8M. -

100 99 85 13 6 NP NP | A-2-4(0) . _ oL SM.

100 97 73 27 17 26 7 A2-4(0)_ .ol SM-3C.

100 94 56 i5 9 NP NP | A-2-4{(0)_________ e SM.

100 99 80 20 12 NP NP | A-2-4{0) SM.

100 93 68 34 24 29 13 | A-2-6(1)___. . o 5C.

100 93 53 16 12 NP NP | A-2-4(0) ... SM.

100 a9 83 28 13 N NP | A-2-4(0}_.___.___ e SM.

100 99 83 25 15 NP NP | A-2-4(0)_____.___ m e SM.

100 99 88 17 10 N NP | A-2-4(0) e o —_--| SM.

100 a9 84 60 26 22 4| A—4(B) e MI~CL.

100 99 83 58 34 35 16 | AB{7) . CL.

100 97 50 15 9 NP KP | A-1-b{)_ . SM.

100 99 82 49 19 19 3 A3 .. SM.

1040 99 66 34 22 33 15 | A—2-6(1) e - SC.

100 99 68 17 11 NP NP | A-2-4(0) o oo SM.

100 99 80 53 26 NP NP | A—4(4)__ L. ML,

180 99 75 46 27 28 11} A-63) .. [, 8C.

100 99 58 15 12 NP NP | A-2-4(0) o o SM.

100 98 69 43 17 21 3| A4 SM,

100 99 75 49 27 24 B A-4(3) o 5C.

100 94 49 15 12 NP NP | A-1-b{0) . SM.

P00 a7 89 57 32 29 120 A-6(8) .l CL.

100 29 a3 68 42 40 19 | A—6(10) ... ool CL.
___________ 100 98 82 34 35 9| A48 . _._ . . ... | ML-CL.

599 95 81 39 18 19 3 (D) SM.
___________ 100 97 77 51 48 25 0 AT-6016y______.______. . ...-| CL.
___________ 100 98 61 30 | 27 6 | A48 _ i ——.-| ML-CL.
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Soil name and location

S80IL SURVEY

TaBLE 5.—[ngineering

Parent material

Colorado report
No.

Truckton loamy sand:

360 feet weat and 235 feet
gouth of NE. corner of
section 34, T. 1 N,, R.
59 W. (Modal profile)

800 feet north and 800 feet
east of B4 corner of
section 3, T. 1 N., R. 59
W.

210 feet north and 1,400
feet wegt of SE. corner of
section 3, T. 1 N., R. 59

Arkosic eolian
sand.

Arkosic eolian
sand.

Arkosic eolian
sand.

59-Colo—44-7-2

. 59-Colo—-44-7-5

59-Colo—44-7-8

59-Colo-44-8-2
59-Colo—44-8-4
39-Colo—44-8-7

60-Colo-44-5-2
60-Colo—44-5-4
60-Colo—44-5-6

w.

Arkosie eolian

2,375 feet south of NE,
sand.

corner of section 15, T. 1
N., R. 50 W,

60-Colo-44-6-2
60-Colo-44-6-4
60-Colo-44-6-6

Moisture-density !
Depth Horizon Speeific
Mazximum gravity
v Optimum
density moigture
Inches Lb. per cu. ft. Percent
5-11 Ala .. 117 11 2. 68 |
20-26 B22 ______. 116 14 270 .
38-79 C2 _______. 108 8 2.70
7-17 Al 117 10 2. 66
21-26 B2l ___.___ 114 14 2, 68
37-60 Ca .. 113 12 2. 87
6-12 ' Al2 _______ 117 11 | 2. 65
17-26 B2 ___.___. 123 10 2. 67
33-52 Clo ... 119 12 2. 66
39 Al .. 116 11 2. 65
11-19 Bz, . ... 112 15 2. 67
26-60 Cl._______. 112 12 26

! Based on AASHO Designation T 99-57, Method A ({).

¢ Mechanical analyses according to AASHO Degignation T 88 (7). Results obtained by this procedure may differ somewhat from
resulbs that would have been obtained by the soil survey procedure of the Soil Conservation Serviee (3CS). In the AASHO proeedure, the
fine material is analyzed by the hydrometer method, and the various grain-size fractions are ealeulated on the basis of all the material,
including that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette
method, and the material coarser than 2 millimeters in diameter is excluded from ecalculations of grain-size fractions. The mechanical
analyses used in this table are not suitable for use in naming textural elasses of soil.

As used in this survey, dispersion refers to the de-
gree that the particles smaller than 0.005 millimeter are
separated, or dispersed, in water. Clean sands are to be
distingnished from dispersed soils because they are single
grain or unaggregated. Dispersed soils normally can
be recognized in the field by piping that is seen in gullies
and road cuts and is accompamed by many cracks.
These soils often slick over when they are wet, and a
crust of clay forms on the surface when they dry. Seils
that are more than 15 percent exchangeable sodium are
likely to be dispersed. Also susceptible to dispersion
are acid silty soils that formed where surface drainage
and internal drainage are poor.

Shrink-swell potential is an indication of the change
in volume that occurs in a soil when the moisture con-
tent changes. In general, clayey soils classified as CH
or A-7 have high shrink-swell potential, but clean,
structureless sands and other nonplastic soil materials
have low shrink-swell potential.

Some soils lis:ced in ftable 3]are subject to flooding or
have a fluctuating water table that 1s seasonally high.
These soils are the following:

Flooding:
Bankard gandy loam (Ba}.
Bankard soils {8k).
Limon elay, 0 to 1 pereent slopes (LcA)
Limon clay, saline, 0 to 1 percent slopes. (LsA)
Wann clay loam, saline (Wc).
Wann fine sandy loam, saline {Wf).
Wann loamy sand, saline (WI).
Wet alluvial land (Wt).

Seasonally high water tahle:
Apishapa clay (Ap).
Dwyer sand, wet variant {Dw).

Engineering interpretations

In the soils of Morgan County are rated ac-
cording to their suitability as a source of topsoil, sand
and gravel, and material for road fill. Other columns
in [table Z]lname the soil features that affect the location
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MORGAN COUNTY, COLORADO
fest date—Continued
Mechanical apalysis ? ‘ Classification
Percentage
Percentage passing sieve— smaller Liquid Plasticity
than— limit index
AASHO Unified ?
|
No. 4 No. 10 No. 40 = No. 200
{4.7 mm,) | {2.0 mm.) (0.42 {0,074 0.02 mm.
min.} mm.) J

e 100 91 24 12 NP NP | A- 2400 . o SM.
,,,,,,,,,,, 100 94 28 18 25 6| A2-4(0)_ . . . —e.---| BM-BC.
_____ I 100 a1 11 8 KP NP | A-2-4(0) oo . _._| BP-8M.
- 100 &8 20 10 NP NP | A24(0) - o ool SM.
___________ 100 941 a7 20 26 8| A24(0)__ .. ___________|8s0,
,,,,,,,,,,, 100 89 13 9 NP NP | A-24(0) .. :.....| BM.
___________ 100 85 21 11 NP NP | A-2-4(0). . oo _.__| BM,
___________ 100 87 31 i5 NP NP | A—24(0_ .. o .___| BM.
,,,,,,,,,,, 100 79 19 13 NP NP | A2-4(0)_ . __..._-| BM.
,,,,,,,,,,, 100 92 23 12 NP NP | A-2-4(0) oo . ... BM.,
,,,,,,,,,,, 100 92 26 22 25 5 A=-24(0) ... _________._ SM-8C
,,,,,,,,,,, 100 02 14 10 NP NP | A-2-4(0) e __.._| BM.

" 808 and BPR have agreed to consider that all soils having plasticity indexes within two points from A-line are to be given a border-

line elassification, such as ML-CL.
4 Nonplastic.
5 One hundred percent passes ¥-inch sieve.

of highways, the construction of dikes and levees, farm
ponds, and drainage and irrigation structures. Soil limi-
tations for sewage disposal and homesites are also shown.
The information in &EEHS based on the estimated
engineering properties in the actual test data in
and field experience with the soils.

Topsoil is presumed fertile soil or soil material, ordi-
narily rich in organic matter, used to topdress roadbanks,
lawns, and gardens. The suitability of a soil as a source
of topsoil depends largely upon texture and depth. It is
necessary that topsoil be of a texture that works to a
good seedbed, yet contains enough clay to resist erosion
on strong slopes. The depth to suitable material deter-
mines whether or not it is economical to use the soil as
a source of topsocil.

The ratings for sand and gravel apply to materials
that will be worked and screened.

Road fill can be of almost any soil material. Sandy
clays and sandy clay loams offer few problems in place-

ment or compaction. Clays with a high shrink-swell
potential, however, require special compaction and close
moisture control both during and after construction.
Sands compact well but are difficult to confine in a fill.

Engineers and others should not apply specific values
to the estimates given for bearing capacity of the soils.

The soil features listed in[table 4] as affecting engi-
neering practices and structures are both favorable and
unfavorable.

Engineering test data

MTable 5 contains test data on soil samples collected
during the survey of Morgan County. The samples
were tested by the Colorado Department of Highways,
according to standard procedures of the American As-
sociation of State Highway Officials (7).

Only selected soils were chosen for sampling and test-
ing. The results of the tests are reported in table 5 in



80

customary engineering terms, some of which may require
explanation, ‘
Moisture density is determined by compacting soil
material at successively higher moisture contents. As-
suming that the compactive effect remains constant, the
density of the compacted material will increase until the
optimum moisture content is reached. After thaf, the
density decreases with increase in moisture content. The
highest dry density obtained in the compaction test is
termed maximum dry density. Data showing moisture
density are important in earthwork, for, as a rule,
optimum stability is obtained if the soil is compacted at
about the maximum dry density when it is at approxi-
mately the optimum moisture content. )
Ipecific gravity refers to the ratio of the
weight of the soil material to the weight of pure water.
Mechanical analyses involve sorting soil components by
particle size. All soils can be divided as either coarse
grained or fine grained, according to percentage of parti-
cles passing the No. 200 sieve. Sand and other granular
materials are retained on the No. 200 sieve, but silt and
clay materials pass through it. Clay ls that fraction
passing the No. 200 sieve that is smaller than 0.005 milli-
meter in diameter. Material 0.074 to 0.005 millimeter
in_diameter is called silt. o
Liquid limit and plastic limit indicate the effect of
water on the consistence of soil material. As the mois-
ture content of a clayey soil increases from a very dry
state, the material changes from a semisolid state to a
plastic state. As the moisture content is further in-
creased, the material changes from a plastie to a liquid
state. The plastic limit is the moisture content at which
the material passes from a plastic to a liquid state. The
plasticity index is the numerical difference between the
liquid limit and the plastic limit. It indicates the range
of moisture content within which the soil material is
plastic. Some silty and sandy soils are nonplastic; that
ig, they do not become plastic at any moisture content.

Formation and Classification of Soils

This section consists of three main parts. The first
part tells how the factors of soil formation affected the
formation of soils in Morgan County. In the second
part the system of soil classification currently used is
explained, and each soil geries in the county is placed in
classes of this system and in great soil groups of the
system adopted in 1938. In the third part, each soil
series is described and a detailed profile representative
of the series is given.

Factors of Soil Formation

Soil is produced by soil-forming processes acting on
materials deposited or accumulated by natural forces.
The characteristics of the soil at any given point are de-
termined by (1) the physical and mineralogical com-
position of the parent material; (2) the climate under
which the soil material has accumnmlated and existed
since accumulation; (3) the plant and animal Tife on
and in the soil; (4) the relief, or lay of the land; and
(5) the length of time the forces of soil development
have acted on the soil material,

S0IL SURVEY

Chmate and plant and animal life, chiefly plants, are
the active factors of soil formation. They act on the
parent material that has accumulated and slowly change
it into a natural body having genetically related hori-
zons, The effects of climate and of plant and animal
life are conditioned by relief. The parent material also
affects the kind of soil profile that 1s formed and, in a
few places, may determine the profile almost entirely.
Time is needed for changing the parent material into a
soil profile. It may be much or little, but some time is
always required for the development of horizons.
Usually, a long time is required for the development of
distinet horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can
be made regarding the effect of any one factor unless
conditions are specified for the other four.

Parent material

In Morgan County parent material to a large extent
determines the texture of soil horizons. It affects their
color, consistence, and other characteristics. Parent
material, through resistance to weathering, also affects
the rate of soil formation.

In Morgan County the ten major kinds of parent ma-
terial are (1) windblown, calcareous, silty material, or
loess; (2) windblown, calcareous, sandy material; (3)
windblown, noncalcareous, sandy material; (4) wind-
blown, arkosic, sandy material; (5) clayey alluvium;
(6) moderately fine, medium, and coarse, calcareous
alluvium; (7) moderately coarse to coarse alluvium;
(8) outwash sediments; (9) sandy, arkosic terrace de-
posits; (10) weathered shale and sandy shale; and (11)
weathered sandstone.

Windblown, calcareous, silty material occupies moder-
ately large areas in this county. Some of the differences
in soils that developed in this kind of parent material
may be the resuli of different degrees of erosion in pre-
historic times. Other differences may have been caused
by differences in the climate or in velief. The Adena,
Colby, and Weld soils developed in windblown, cal-
careous, silty material, and the Xoen soils developed
mostly from it.

Windblown, calcareous, sandy material consists mainly
of fine and medium sands and only small amounts of silt
and clay. It is generally believed that wind blew this
material out of streambeds. The material is generally
deepest and coarsest adjacent to stream valleys and Is
more shallow and finer textured as the distance from the
stream increases. The soils that developed from this
sandy material were affected as much by the composition
of the parent material as by other soil-forming factors.
Vona and Dwyer soils developed in this kind of material.

Windblown, mnoncalcareous, sandy materiol consists
mamly of medium and fine quartzitic sands. Silt, clay,
and weatherable minerals are in only small quantities.
Valentine soils, which are in many large areas in this
county, developed in this kind of parent material.

Windblown, arkosic, sandy material is mainly non-
calcareous. It consists of medium and fine sands that
contain large amounts of weatherable minerals, mostly
feldspar. Because the sand particles are dominantly
sharp and angular, they resist sloughing or digging,
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especially when dry. Some differences in the soils that
developed in this parent material may have been brought
about by differences in degree of erosion in prehistoric
times, Other differences may have been caused by
differences in the climate and relief. In this county
major soils that formed in this material are in the
Blakeland and Truckton series.

Clayey alluviwm is strongly influenced by shale. It
consists of a calcareous mixture of silt and clay and
small amounts of fine sand that were deposited by
water, The alluvium contains moderate amounts of
salts, mainly gypsum and lime, but calcium, sodium,
and other salts are also inecluded. Soils formed in
clayey alluvium occupy low terraces and stream bot-
toms. In this county major soils formed in this material
are in the Apishapa, Limon, Heldt, and Bonaccord
geries. The influence of shale has been less on the
Bonaccord seils than on the others.

Moderatlely fine, medivm, ond coarse, calcareous
alluviuym is in moderately large areas in the county.
This material is on terraces, along tributary streams,
and in upland swales. The soils are weakly developed
to well developed. The major differences among these
soils were caused by composition of the parent material,
relief, and the length of time that soil-forming factors
have acted. Soils that formed in this material are in
the Fort Colling, Haverson, Nunn, Olney, and Las
series, Except for the somewhat poorly drained Las
soils, these soils are generally well drained.

Moderately coarse to coerse alluviwm contains much
sand and gravel. It is caleareous in most places. This
alluvium occurs mostly along major streams on bottoms
and low terraces. Areas of this alluvium are susceptible
to flooding, or they have a high water table. In most
places the alluvium was deposited recently, and the soils
are young and poorly developed. Bankard and Wann
soils developed 1n this alluvium.

Outwash  sediments consist of old alluvium that
washed in during the Pleistocene epoch. This alluvium
normally iz calcareous. Most of it iz gravelly, but it
contains a considerable amount of fine-textured material.
In places where wind has deposifed silty and clayey
material near upland breaks, the outwash sediments are
very coarse textured and cobbly. Differences in the
goils that formed in these sediments are the results of
differences in the composition of the parent material, in
relief, and in the time soil-forming factors have acted.
In this county moderately large acreages of soils that
formed in outwash sediments are in the Ascalon, Cas-
cajo, Haxtun, Platner, Rago, and Stoneham series.

Sandy, arkosic {errace deposits are dominantly sandy
and confain a large amount of weatherable minerals,
dominantly feldspar. In some areas stratified clayey
alluvium is below a depth of 24 inches. The sandy ma-
terial contains sharp, angular particles of aand. Ii also
contains encugh silt and clay to make it coherent. The
Bijou and Bresser soils formed in this kind of parent
material.

Weathered shale and sandy shale arve calcareous and
moderately saline to highly saline. These shales include
the sandy shale and shale members of the Fox Hills
gandstone and the Larimer sandstone member of Pierre
shale. Many differences in the soils formed in this

parent material are the result of differences in the com-
position of the material. Other differences were caused
by differences in relief or by the length of time the scil-
forming factors have acted on the parent material. The
profiles of soils in strongly sloping areas are less well
developed than the profiles in the nearly level areas.
This is because erosion removed the soil material from
the strong slopes before a soil profile developed. Soils
formed in weathered sandy shale are in the Briggsdale,
Shingle, and Renohill series. Soils formed in weathered
clay shale are i the Samsil series.

Weathered sandstone varies in its resistance to weath-
ering. Most of it is calcareous and moderately sandy,
but silt and clay are present to impart some coherence
to the maferial. Many of the differences in soils de-
veloped in this material are the result of differences in
composition and hardness of the parent material. Other
differences are the result of differences in relief or the
length of time the soil-forming factors acted on the par-
ent material. Soils formed in material weathered from
sandstone arve in the Terry, Tassel, and Travessilla
series,

Climate

Climate influences the physical and chemical weath-
ering of parent material, and it has much to do with de-
termining the kinds of plants that grow in a given area.
Climate also determines the kinds of animals in an area
and affects their activity. Temperature and moisture
are the most effective climatic factors in the formation
of soils. Generally, the processes of soil formation are
more active in a warm climate where moisture is ample
but not excessive than they are in a cold, dry or a cold,
wet climate.

The climate of Morgan County is continental; it is
typical of much of the High Plains of eastern Colorado.
It 1s characterized by abundant sunshine, low relative
humidity, and comparatively low rainfall. The average
annual precipitation ranges from about 13 inches at
Fort Morgan to about 16 inches in the northeastern and
southwestern parts of the county. The average annual
temperature is about 50° F., but wide variations in daily
and seasonal temperatures are comrnon.

The low rainfall has affected the development of soils
by slowing the downward movement of clay carbonates
and other materials in the soil. Freezing and thawing
are not intense in the relatively mild winters. In this-
county, however, differences among the soils result more
from differences in parent material, relief, and time than
from differences in climate.

Plants and animals

(rasses and other herbaceous plants, trees and shrubs,
micro-organisms, earthworms, and other forms of plant
and animal life live on and in the soil. They influence
the direction and rate of soil formation. The kinds of
plants and animals are determined by the environment,
or the combination of climate, parent material, relief,
ags of the soil, and associated organisms. Although the
influence of climate is strong, it is not always so effective
as the kinds of microflora that grow in well-drained,
well-developed soils.
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Plants and animals largely determine the kinds of or-
ganic matter added to the soil and the way it is added.
Most of it is added to the A horizon in the form of dead
leaves, roots, and entire plants.
micro-organisms, earthworms, and other forms of life,
and by chemicals in the soil and in the plant remains.
The general effect of plants and animals on soils is
known, but the influence of the various species or groups
of species is not.

The soils of Morgan County have been greatly in-
fluenced by the moderate to dense stands of grass. TIn
places low-growing shrubs have had some influence, but
the formation of soils has not been influenced by forest
vegetation.

Relief

Relief modifies the effects of climate and vegetation,
chiefly by controlling the amount of runoff. Nearly
level soils generally Icse less water in runoff than steep
soils and also receive additional water from adjacent
higher soils, As a result, nearly level soils are leached
fo a greater depth than the steeper soils and generally
have a more developed profile. The Weld soils, for ex-
ample, lose little water in runoff and receive additional
water from adjacent higher soils. 'Weld soils are leached
to a greater depth than Adena soils, which have stronger
slopes and do not receive much water from adjacent
soils,

Mainly because of relief, many soils on bottom lands
and low terraces are poorly drained or somewhat poorly
drained and have a high water table. Because these
soils are nearly level, there is not much runoff that
carries away soil material and organic matter. The sur-
face layer 1s higher in content of organic matter than
that of more sloping soils, Also, soluble salts have ac-
cumulated in their soil profile, mainly because the
fluctuating water table has brought them up from below.
Poor drainage has caused mottling in the subsoil and
substratum and has affected the kind of plants that
grow. Wann soils are examples of soils of this kind.
They are on low stream terraces and are dark colored
and poorly drained.

In many steep areas geologic erosion takes place
nearly as fast as parent material iz weathered and soil
is formed. In these areas the soils are considered young
because the parent material does not remain in place
long enough for genetically related horizons to form.
The Colby soils are examples of young soils.

SOIL

Time

Time refers to the length of time the other soil-form-
ing factors have heen active. Normally, a long period
of time is required for development of soils having
well-defined horizons. These soils generally have a
textural B horizon and horizons where calcium car-
bonate has accumulated. Soils on which the soil-form-
ing factors have not been active for a long time gener-
ally lack a B horizon. Their sequence of horizons is A,
C.or A, C,R. ,

The depth to which parent material has weathered is
a clue to the age of a soil, but thick profiles do not have
a chance to develop where geologic erosion is active.
Here soil material is carried away almost as fast as it
forms. Soils of this kind are considered young. Also

There it is acted on by

SURYEY

considered young are soils in alluvium on bottom lands.
Some of these soils receive new material each time they
are flooded. Soils on bottom lands in this county are in
the Bankard and Haverson series.

Classification of Soils

Soils are classified so that we can more easily re-
member their significant characteristics. Classification
enables us to assemble knowledge about the soils, to see
their relationship to one another and to the whole en-
vironment, and to develop principles that help us to
understand their behavior and their response to manip-
ulation. First through classification and then through
use of soil maps, we can apply our knowledge of soils
to specific fields and other tracts of land.

Thus in classification, soils are placed in narrow cate-
gories that are used in detailed soil surveys so that
knowledge about the soils can be organized and applied
in managing farms, fields, and woodland; in developing
rural areas; in engineering work; and in many other
ways. Soils are placed in broad classes to facilitate
study and comparison in large areas, such as countries
and continents.

Two systems for classifying soils have been used in
the United States in recent years. The older system
was adopted in 1938 (2) and later revised (7).  The
system currently used was adopted for general use by
the National Cooperative Soil Survey in 1965. The
current system 1is under continual study. Therefore,
readers interested in development of this system should
search the latest literature available (9, 10).

New soll series must be established and concepts of
some established series, especially older ones that have
been used little in recemt years, must be revised in the
course of the soil survey program across the country. A
proposed new series has tentative status until it is re-
viewed at state, regional, and national levels of respon-
sibility for soll classification, and the review results
in g judgment that the new series should be established.
Most of the soil series described in this publication have
been established earlier. Six of the soil series, however,
had tentative status when the survey was sent to the
printer. They are the Adena, Heldt, Limon, Olney,
Shingle, and Tassel series. The Koen series, which is
described in this publication, was dropped from tentative
status shortly before the survey was sent to the printer.
Studies made after the survey was completed indicate
that the soils for which the Koen scries was proposed
should be included in the Arvada series.

In this soil survey some of the classes in the current
system and the great soil groups of the older system are
given in table 6. The classes in the current system are
briefly defined in the following paragraphs.

Orpers:  Ten soil orders are recognized in the current
system. They are Entisols, Vertisols, Inceptisols, Aridi-
sols, Mollisols, Spodosols, Alfisols, Ultisols, Oxisols, and
Histosols. The properties used to differentiate the soil
orders are generally those that tend to give hroad cli-
matic groupings of soils. Two exceptions are the Enti-
sols and Histosols, which occur in many different climates.
[Table 6 |shows the soil orders represented in Morgan

County.
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TaBLE 6.—Soil series classified according to the current system of classification and the 1938 system

Current classification ! .
Series Great soil group in 1938 system
Family Subgroup Order
Adena_ . ___.____ | Fine, montmorillonitie, mesic_______ Mollic Paleargids._______ Aridisols____. Brown soils,
Apishapa_ ______ Fine, montmorillonitie, calcareous, Vertic Haplaquepts______| Inceptisols____' Alluvial soils intergrading toward
mesic. ) Humic Gley soils.
Ascalon__._._ Fine loamy, mixed, mesic._ ________, Typioc Argiustolls__._.___ Mollisols_ ___. Chestnut soils.
Bankard_ ____._ Sandy, mixed, calcareous, mesie.____ Typic Ustifluvents_____-_| Entisols____-_| Alluvial soils.
Bijou__._____._ Coarse loamy, mixed, mesic_________ Mollic Haplargids_______ Aridisols. ____ Brown soils,
Blakeland . ____ Sandy, mixed, mesic._ ... _______ Entic Udic Haplustolls___| Mollisols___ Regosols intergrading toward
Chestnut soils.
Bonacecord______ Fine, montmorillonitic, mesic. ______ Pachic Haplustolls_______ - Mollizols____. . Alluvial soils intergrading toward
Chestnut soils.
Bresser____..___| Fine loamy, mixed, mesie....._..____ Udic Argiustolls_.____.___ . Mollisols_ _ . __ + Chestnut soils.
Briggsdale______| Fine, montmorillonitie, mesie. .. ___ Mollic Paleargids___ . i Aridisols.__ - i Brown soiis intergrading toward
. ! i Planosols,
Caseajo_.____._ Sandy, mixed, mesie. .. ________ Mollic Caleiorthids._____ " Aridisols_ _ . __ ' Calcisols.
Colby__________ Fine silty, mixed, ealearcous, mesic._| Typic Ustorthents_______ Entisols______ Regosols.
Dwyer_._______ Sandy, mixed, nonacid, mesie_______ Typic Ustipsamments____| Entisols - Regosols,
Fort Collins____| Fine loamy, mixed, mesic___.________ Mollic Haplargids_ . _____ Aridisols_ __ _.. Brown soils.
Gilerest____.___ Coarse loamy, mized, mesic_._._____ Mollic Haplargids_____._ Aridisols__ ___ Brown soils.
Haverson___.__. Fine loamy, mixed, calcareous, mesic.| Typic Ustifluvents______.| Entisols______ . Alluvial soils.
Haxtun__._____ Fine loamy, mixed, mesic___________ Pachic Argiustolls___ ... _ Mollisols_ . ___ Chestnut soils.
Heldt_________._ Fine, montmorillonitic, mesic_._._._. Ustertic Camborthids.___| Aridisols____. Brown soils.
Koen_._________ Fine, montmorillonitic, mesic. . ___._ Mollic Natragids_.....-- Aridigols_____ SBolodized-Solonetz soils.
Las . ________ Fine loamy, mixed, caleareous, mesic.| Aquiec Udifluvents_____ .. Entisols______ Aliuvial soils.
Limon. _.._____ Fine, montmorillonitic, calcareous, Vertie Ustorthents___. _.| Entisols______ Alluvial sails.
megie.
Nunn_____._.___ Fine, montmorillonitic, mesie. ______ Typic Argiustolls__ Mollisols_ ____ Chestnut soils.
Olney_____.__._ Fine loamy, mixed, mesic_______ .. ._ Mollic Haplargids________ Aridisols______ Brown soils.
Platner______.__ Fine, montmorillonitic, mesie._______ Abruptic Paleustolls___-__ Mollisols__ ... Chestnut soils intergrading
toward Planosols.
Rago...._—..___| Fine, montmorillonitic, mesic_.___.__.| Pachle Argiustolls______ - Molligols______ . Chestnut soils.
Renohill._______ Fine, montmorillonitic, mesie_______._ Mollic Haplargids________ Aridisols______ Brown soils.
Bamsil _.__..___ Claﬁ'ey, mixed, calcareous, mesie, Typic Ustorthenta. ... Entisols______ Lithosols.
shallow.
Shingle___._.___ Loa;lmy, mixed, calearecus, mesie, Typic Ustorthents______ . Entisols__.___ Lithosols.
shallow. )
Stoneham._______ Fine loamy, mixed, mesic_________.. Mollic Haplargids_.._____ Aridisols______ Brown soils.
Tassel____._____ Lo%n;ﬂf, mixed, caleareous, mesic, Typic Ustorthents_ . Entisols______ Lithosols.
shallow.
Terry__._____._ Coarse loamy, mixed, mesie_________ Mollic Haplargids._.__..__ Aridisols______ Brown soils.
Travessilla_:____| Loamy, mixed, calcareous, mesic__._. Lithic Ustorthenta.__..___ Entisols______ Lithosols.
Truckton__.____ Coarse loamy, mixed, mesic.________| Udie Argiustolls____.____ Mollisols_.____ Chestnut soils.
Valentine_______| Sandy, mixed, nonacid, mesie________ Typic Ustipsamments____| Entisols______ Regosols.
Vona___._._.___ Coarse loamy, mixed, mesie__.______ Moallic Haplargids________ Aridisols._____ Brown soils.
Wann_________. Coarse loamy, mixed, mesie_____ ... Aquic Fluventic Mollisols______ Alluvial soils.
Hapludolls.
Weld___________| Fine, montmorillonitic, mesic___.._.. Abruptic Paleustolls______  Mollisols.____. Chestnut soils intergrading
| toward Planosols.

1 Classification of some sofl series in the current system, particularly in families, may change as more precise information becomes
available.

Susorpmrs: Bach order is subdivided into suborders, soil temperature, major differences in chemical composi-
primarily on the basis of those soil characteristics that tion (mainly calcium, magnesium, sodium, and potas-
seem to produce classes having the greatest genetic sim- sium), and the like, The great group is not shown sep-
ilarity. The suborders narrow the broad climatic range arately in table 6 becanse it is the last word in the name
permitted in the orders. The soil properties used to sep- of the subgroup.

arate suborders mainly reflect either the presence or ab- Suecroups: (reat groups are subdivided into sub-
sence of waterlogging or the soil differences resulting from groups, one representing the central (typic) segment of
the climate or vegetation. the groups, and others, called intergrades, that have prop-

Great GroUPs: Soil suborders are separated into great erties of one group and also_one or more properties of
groups on basis of uniformity in the kinds and sequence another great group, suborder, or order. Subgroups
of major soil horizons and features. The horizons used may also be made in those instances where soil properties
to make separations are those in which clay, iron, or intergrade outside of the range of any other great group,
humus have accumulated or those that have pans inter- suwborder, or order. The names of subgroups are de-
fering with growth of roots or movement of water. The rived by placing one or more adjectives before the name
features used are the self-mulching properties of clays, of the great group.
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Fammps: Families are separated within a subgroup
primarily on the basis of properties important to the
growth of plants or behavior of soils used for engineer-
ing. Among the properiies considered are texture, min-
eralogy, reaction, soil temperature, permeability, thick-
ness of horizons, and consistence.

Descriptions of the Soil Series

In this subsection the soil series represented in Morgan
County are described in alphabetical order. A profile
typical of the series is included. For a description of
each soil mapped in the county, as well as additional
information about the series, refer to the section “Descrip-
tions of the Soils,” near the beginning of this soil survey.
Lmbor’?;tory analyses of five selected soils are given in
table 7.

ADENA SERIES

The Adena series consists of well-drained, loamy soils
that developed on uplands in moderately thick, medium-
textured, calcareous eolian sediments. The soils typically
have a thin, moderately dark colored A horizon, a tex-
tural B2 horizon, and a moderate to strong ca horizon.
They occur in an area where the average annual precipi-
tation is about 14 inches, the mean annual temperature is
;bou:t 48°, and the mean summer temperature is about

0°,

Adena soils are similar to the Weld soils but have a
thinner surface layer and subsoil. The sclum of Adena
soils is less than 12 inches thick. These soils differ from
the Colby soils mainly in having a B2 horizon.

Typical profile of Adena loam, 90 feet north and 150
{{eet west of the southeast corner of section 36, T. 5 N.,

. 58 W.:

Al1—0 to 3 inches, light brownish-gray (10YR 6/2) loam,
dark grayish brown (10YR 4/2) when moist; soft
when dry, very friable when moist; moderate, fine,
granular structure; noncaleareous; pH about T.4:
abrupt, smooth boundary.

B2—3 to 7 inches, brown (10YR 5/8) clay loam, brown
(10YR 4/3) when meist ; very hard when dry, friable
when moist; strong, fine, prismatic structure that
breaks to strong, fine angular blocky strueture; non-
calcareous; pH about 7.2; moderate clay films are
continuous on the surfaces of peds; clear, smooth
boundary.

B3ca—T7 to 10 inches, pale-brown (10YR 6/8}) clay loam,
brown (10YR 5/3) when moist; hard when dry, very
friable when moist; weak, medium and fine, pris-
matic structure that breaks to moderate, fine, sub-
angular blocky structure; pH about 8.2; a few, thin,
patechy clay films are on horizontal and vertieal
faces of peds; weak to moderate, fine, concretions of
caleium carbonate; gradual, wavy boundary.

Clca—I10 to 24 inches, light-gray (10YR 7/2) heavy loam or
light clay loam, pale brown (10YR 6/2) when moist;
hard when dry, very friable when moist; massive;
caleareous; strong to moderate, fine concretions of
calciem carbonate; diffuse, wavy boundary.

G2—24 to 60 inches, palebrown (10YR 6/8) very fine sandy
loam, brown (I10YR 5/3) when moist; hard when
dry, very friable when moist; massive; less accumu-
lated calcium earbonate than in the horizon above;
caleareous.

APISHAPA SERIES

The Apishapa series consists of light-colored, somewhat
poorly drained to poorly drained, fine-textured soils.

SURVEY

These soils developed on flood plains and terraces in
fine-textured parent material that was derived mostly
from gypsiferous shale, Typically, their A horizon Is
light colored, and their C horizon contains accumula-
tions of calcium carbonate and calcium sulfate.

The Apishapa soils occur with the Limon soils but are
less well drained. They are finer textured than Las soils.

Typical profile of Apishapa clay, 150 feet west and
1,400 feet south of the northeast corner of section 12,
T.2 N, R. 56 W.:

Al—0 to 10 inches, light brownish-gray (10YR 6/2) clay,
dark grayish brown (10YR 4/2) when moist; moder-
ate, fine, subangular blocky structure that breaks to
fine granular structure; upper few inches is platy
in some places; hard when dry, friable when moist;
clear, smooth boundary.

Cl—10 to 18 inches, grayish-brown (25Y 5/2) clay, dark
grayish brown (2.5Y 4/2) when moist; weak, me-
divm, angular blocky structure; extremely hard
when dry, very plastic when wet; a few slickensides
on the faces of peds; ecalcarecus; gradual, smooth
boundary.

C2cag—I18 to 28 inches, olive (3Y 5/3) clay, olive (5Y 4/3)
when moist; massive or very weak, coarse, sub-
angular bloeky structure; extremely hard when dry,
very plastic when wet; common, medium, distinet
mottles of light olive brown (2.5Y 5/6) and dark
gray (25Y 4/1) ; some accumulation of gypsum and
other soluble salts; calearecus: gradual, smooth
boundary.

C3csg—28 to 40 inches, olive-gray (5Y 5/2) eclay, olive gray
(5Y 4/2) when moist; massive: extremely hard when
dry, very plastic when wet; moderate accumulations
of gypsum and other salts, mostly in crystals or
small concretions; calcareous.

ABCALON SERIES

The Ascalon series consists of sandy and loamy soils
developed in strongly calcareous, stratified deposits of the
Tertiary or Early (Quaternary periods. These deposits
are outwash of loamy sand to sandy loam texture. Some
waterworn pebbles commonly occur throughout the pro-
file. In some places the more sandy materials have been
reworked by wind.

The sequence of horizons in the Ascalon soils normally
is A, AB, B2, B3 or B3ca, Cea, C. These soils have a
dark A horizon, a textural and structural B2 horizon, and
moderate to strong accumulations of lime.

Ascalon soils occur with the Platner soils, which formed
in similar parent material. Ascalon soils have a coarser,
less strongly developed B2 horizon than the Platner
soils and lack an incipient A2 horizon or an abrupt,
smooth boundary between the A and B horizons. Com-
pared with the nearby Vona soils, Ascalon soils have a
darker colored A horizon, a finer textured, stronger B2
horizon, and more clayey parent material.

Typical profile of Ascalon sandy loam, 1 to 3 percent
slopes, 240 feet south and 1,560 feet west of the northeast
corner of section 14, T. 6 N., R. 58 W. (see table 7 for
analytical data) :

Al—0 to 4 inches, grayish-brown (10YR 5/2) fine sandy
loam, very dark grayish brown (10YR 3/2) when
moist and erushed; weak, coarse, crumhb structure
that breaks te weak, medium, crumb structure;
soft when dry, very friable when moist; nonealcare-

: ous; clear, smooth boundary,

AB—4 to 8 inches, grayish-brown (10YR 5/2) sandy loam,

very dark grayish brown (I0YR 3/2) when moist
and crushed: weak, medium, prismatic structure
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that breaks to weak, medium, subangular blocky
structure; noncalcareous; clear, smooth boundary.

B2—8 to 15 inches, brown (10YR 4/3) sandy clay loam,
dark brown (I1I0YR 3/3) when moist; moderate,
medium, prismatic structure that breaks to moder-
ate, medium, subangular blocky structure ; hard when
dry, firm when moist; moderate continuous clay
films on horizontal and vertical faces of peds; non-
calcareons; clear, smooth boundary.

B3ca—15 to 21 inches, pale-brown (I0YR 6/3) sandy clay
loam, brown (10YR 5/3) when moist and crushed;
wealk, coarse, prismatic structure that breaks to
weak, medinm and coarse, subangular blocky struc-
ture; slightly hard when dry, friable when moist;
very thin patchy clay films on vertical faces of peds;
gtrongly caleareous; visible lime in seams and
streaks; clear, smooth houndary.

(1ca—21 te 28 inches, pale-brown (10YR 6/3) light sandy
clay loam, yellowish brown (10YR 5/4) when moist;
very weak, coarse, prismatic structure that breaks
to weak, coarse, subangular blocky structure: very
strongly caleareous; moderate accumulations of lime;
streaks and soft concretions of ealeinm carbonate;
gradual, smooth boundary.

2—28 to 38 inches, light vellowish-brown (2.5Y 6/4) sandy
loam, light olive brown (2.5Y 5/4) when moist and
crushed ; massive; strongly calcareous; thin seams
and streaks of calcinm carbonate; clear, smooth
boundary.

(3—38 to 45 inches, light yellowish-brown (2.5Y 6/4) sandy
clay loam, light olive brown (2.5Y 5/4) when moist;
massive; slightly hard when dry; very strongly cal-
careous; thin seams and streaks of calcium carbo-
nate; clear, smooth houndary.

(445 to 60 inches, pale-brown {10YR 6/3) sandy loam,
brown (10YR 5/3) when moist, light olive brown
(25Y 5/4) when crushed; massive; slightly hard
when dry; strongly calcareous; few thin seams of
caleium carbonate ; gradual, smooth boundary.

The substratum is normally sandy loam to sandy clay
loam outwash. In a few places, seams of loess or eolian
doposits are at a depth of 24 to 60 inches.

BANKARD SERIES

The Bankard series is made up of light-colored soils
that developed on sandy alluvinm that was recently
deposited on the bottom lands of major streams.

These soils are in the first stage of soil development
and normally have an A, C or an A, AC, C horizon
sequence. The surface layer ranges from loam to sand,
but the rest of the profile consists of sand or a mixture of
sand and gravel,

Bankard soils are likely to be flooded when the streams
are at flood stage. Runoff is slow, and internal drainage
is very rapid.

The Bankard soils occur with the Wann soils, but they
have a much lighter colored, thinner Al horizon. Unlike
Wann soils, Bankard soils show little evidence of poor
_ or somewhat. poor drainage.

Typical profile of Bankard sandy loam, 100 feet south
and 210 feet east of the northwest corner of section 80, T.
4 N., R. 58 W.; native pasture and cottonwood:

Al-—0 to 2 inches, light brownish-gray (25Y 6/2) sandy
loam, dark grayish brown (2.5Y 4/2) when moist;
weak, fine, granular structure; soft when dry, very
friasble when meist; noncalcareous; clear, smooth
houndary.

AC—2 to O inches, light brownish-gray (2.5Y 6/2) sandy
loam, grayish brown (2.5Y 5/2) when moist; very

weak, coarse, prismatic structure that breaks to
weak, coarse, subangular blocky structure; slightly
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hard when dry, very friable when moist; strongly
calcareous; clear, smooth boundary.

C1—9 to 17 inches, light brownish-gray (25Y 6/2) loamy
sand, grayish brown (25Y 5/2) when moist; mas-
sive; soft when dry, very friahle when moist; strong-
1y caleareous; clear, smooth boundary.

(C2—17 to 48 inches, light yellowish-brown (2.5Y 6/4) gravelly
sand, light olive brown (2.5Y 5/4) when moist;
massive ; weakly caleareous to strongly calcareous.

In the upper 10 inches, texture varies considerably, but
the remainder of the profile consists of either sand or a
mixture of sand and gravel. Normally these soils are
calcareous, but reaction varies according to the source of
alluvium, :

BLIOU SERIES

The Bijou series consists of well-drained to excessively
drained, sandy, noncalcareous soils on terraces. These
soils developed in moderately coarse textured and coarse-
textured, noncalecareous, arkosic alluvium, They nor-
mally have an A1, B1, B2, B3, C horizon sequence, but
they are extremely variable in the substratum and com-
monly contain horizons of a buried soil. Bijou soils
have a light-colored A horizon, a weak structaral and
textural B horizon, and a weak or no horizon of lime
accumulation.

The Bijou soils ovcur closely with the Bresser soils.
Bijou soils have a lighter colored A horizon than the
Bresser soils and a coarser textured, more weakly devel-
oped B horizon. ,

Typical profile of Bijou loamy sand, 0 to 1 percent
slopes, 700 feet east and 550 feet south of the northwest
corner of the southwest quarter of section 16, T. 4 N.,
R. 59 W.; native range (see table 7 for analytical data) :

All—0 to 3 inches, brown (10YR 5/3) loamy sand, dark
' brown (10YR 3/3) when meist and crushed; very
weak, fine, crumb structure; goft when dry, very
friable when moist; noncalcareous; slightly more
organic matter or organic stain and more plentiful
roots than in Al12 horizon; clear, smooth boundary.

A12—-3 to 18 inches, brown (10YR 5/3) loamy sand, brown
(10YR 4/3) when moist and crushed; very weak,
fine, crumb structure; zoft when dry, very friable
when moist; noncalcareous; clear, smooth boundary.

Bl—12 to 17 inches, brown (10YR 5/3) leamy sand, dark
brown (10YR 3/8) when moist; weak, medium,_sub-
angular blocky structure; soft when dry, very friable
when moist; nonealeareous; clear, smooth boundary.

B21—17 to 20 inches, brown (10YR 4/3) sandy loam, dark
brown (10YR 3/3) when moist; weak, coarse, pris-
matic structure that breaks to weak, medium and
coarse, subangular blocky structure; hard when QIy,
frioble when moist; thin patchy clay films on vertical
and horizontal faces of peds; noncalcareous; clear,
smooth houndary.

B22—20 to 29 inches, brown (10YR 4/3) sandy loam, dark
brown (10YE 3/3) when moist, with a few streaks
of grayish brown (10XR 4/9) ; weak, coarse, pris-
matic structure that breaks to weak, medium and
coarse, subangular blocky structure; very hard when
dry, friable when moist; thin, nearly continuous
clay films on both vertical and horizontal faces of

) peds; noncalcareous; clear, WAVY boundary.

B3—29 to 34 inches, brown {10YR 5/3) coarse sandy loam,
brown (10YR 4/3) when moist; weak, coarse, sub-
angular blocky structure; hard when dry, friable
when moist; very thin patchy clay films on both
vertieal and horizontal faces of peds; noncalcareous;
clear, smooth boundary.

C1—34 to 44 inches, light yellowlsh-brown (2.5Y G6/4) coarse
sandy loam, olive brown (2.5Y 4/4) when moist and
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crushed ; massive; slightly hard when dry, friable
when moist; nonealcareous; a few thin seams of
clayey material and a few small clay balls; clear,
smooth boundary.

C2—44 to 52 inches, light olive-brown (2,5Y 5§/4) loamy
coarse sand, light olive brown (25Y 5/3} when
moist; massive; slightly hard when dry, friable
when moigt; noncalcareous: clear, smooth boundary.

C3—52 to 60 inches, light yellowish-brown (2.5Y 6/4) coarse
sand, light olive brown (2.5Y 5/4) when moist; mas-
give; slightly hard when dry, friable when moist;
noncalcareons; clear, smooth boundary.

BLAKELAND SERIES

The Blakeland series consists of deep, dark-colored,
sandy soils developed in noncalcareous arkosic sand. In
this sand are large amounts of feldspar and enough silt
and clay to resist digging, especially when dry, and to
prevent roadeuts and streambanks from caving. A large
proportion of the parent material was deposited by wind
but, in places, the substratum is stratified.

These soils normally have an A1, AC, C horizon
sequence. They have a dark-colored Al horizon and C
horizons that commonly are stratified.

The Blakeland soils occur with the Truckton and Val-
entine soils, but they lack the structural or textural B2
horizons that occur in the Truckton soils. Blakeland soils
have a thicker, darker colored surface soil than Valentine
goils and are more coherent throughout the profile.

Typical profile of Blakeland loamy sand, (.1 mile north
and 50 feet west of the southeast corner of section 15, T.
2 N, R. 60 W.; native range:

Al—0 to 6 inches, dark grayish-brown (10YR 4/2) light
loamy sand, very dark grayish brown (10¥R 3/2)
when moist; weak, fine, granular structure; hard
when dry, very friable when moist; noncalcareous:
clear, smooth boundary.

AC—6 to 15 inches, brown (10YR 4/3) loamy coarse sand,

dark brown (10YR 3/3) when moist; weak, coarse,

prismatic structure that breaks to weak, fine, gran-
ular structure: hard when dry, very friable when
moist; noncaleareous; gradual, smooth boundary.
to 81 inches, light olive-brown (2.5Y 5/4) coarse
sand, olive brown (2.5Y 4/4) when moist; massive;
bard when dry, very friable when moist; noncal-
careous; gradnal, smooth boundary.

2—31 to 60 mches, light yellowish-brown (2.53Y 6/4) coarse
sand, light olive brown (2.5Y 5/4) when meist;
massive; hard when dry, very friable when mmst
noncalcareous

C1—15

BONACCORD SERIES
The Bonaccord series consists of dark-colored, fine-
textured soils.
and bottom lands or in depressions.
. Bonaccord soils normally have dark-colored A horizons
and in many places have an A, AC, C horizon sequence.
Runoff and internal drainage are sldw
These soils are grayer and contain more organic matter
than the Heldt soils and are less calcareous throughout.
Typical profile of Bonaccord clay, 900 feet west and 50
feet south of the northeast corner of the southeast quarter
of section 15, T. 3 N, R. 60 W.; irrigated cropland :
Ap—0 to 10 inches, very dark grayish-brown (10YR 3/2)
clay, very dark gray (10YR 3/1) when moist; mas-
sive to wealk, coarse, subangular blocky structure;

hard when dry, friable when moist; noncalcareous;
clear, smooth boundary.

These soils are mostly on low terraces

BURVEY

C1—10 to 24 inches, dark-gray (10YR 4/1) silty clay, very
dark gray (10YR 3/1) when moist; masgive to
moderate, coarse, subangular blocky structure; hard
when dry, friable when moist; noncalcareous; grad-
ual, smooth boundary.

C2—24 to 48 inches, gray (10YR 5/1) silty clay, dark gray
(10YR 4/1) when moist; massive; hard when dry,
friable when moist; weakly calcareous in spots;
gradnal, smooth boundary.

C3—48 to 60 inches, light yellowish-brown (2.5Y 6/4) sandy
clay loam, light olive brown (2.5Y 5/4) when moist;
masgive; slightly hard when dry, very friahle when
moist; noncalcareous.

BRESSER SERIES

The Bresser series consists of well-drained soils that are
deep to moderately deep over sandy material. These
soils developed on terraces in deposits of coarse textured
and moderately coarse textured arkosic material, These
deposits were derived principally from the Denver,
Arapahoe, or Dawson formation. The parent material is
typically noncalecareous but, in some places, thin, weakly
caleareous strata are in the substratum. Although these
soils are generally coarse textured and moderately coarse
textured, they are hard and brittle when dry and are dif-
ficult to work.

Bresser soils normally have an A1, AB, B2, B3, C hori-
zon sequence. They have a dark-colored Al horizon and
a textural B horizon but lack a horizon of lime aceumu-
lation. Modally, the B horizon is sandy clay loam that is
shout 25 percent clay. On the peds in the B horizon
are thin, patchy to moderate, nearly continuous clay
films,

Bresser soils oceur with the Bijou and Blakeland soils
and developed in parent material similar to that of those
soils, The Bresser soils have a darker A horizon and a
more strongly developed, more clayey B horizon than the
Bijou soils.

Typical profile of Bresser loamy sand, 135 feet west
and 60 feet north of the southeast corner of section 10,
T. 1 N, R. 59 W.; native range:

Al—0 to T inches, grayish-brown (10YR 5/2) loamy sand,
very dark grayish brown (10YR 3/2) when meoist;
structure generally is weak, fine, granular but in
the lower part is weak, medium, subangular blocky;
soft when dry, very friable when moist; noncalcare-
ous; clear, smooth boundary.

AB—7 to 13 inches, dark grayish-brown (10YR 4/2) sandy
loam, very dark grayish brown (10YR 3/2) when
moist; weak, coarge, prigmatic structure that breaks
to weak, coarse, subangular blocky - structure; hard
when dry, very friable when moigt; few, very thin,
patchy clay fillms on vertical faces of peds; noncal-
careons; clear, smooth boundary.

B21—13 to 19 inches, brown (10YR 4/3) sandy clay loam,
dark brown (10YR 3/3) when moist; moderate, me-
dium, prismatic structure that breaks to moderate,
medium, subangular blocky structure; very hard
when dry, friable when moist; thin continuous clay
films on both vertical and horizontal faces of peds;
noncalcareous; clear, smooth boundary,

322—19 to 27 inches, brown (10YR 5/8) heavy sandy clay
loam, brown {(10YR 4/3) when moist; moderate to
strong, medium, prismatie structure that breaks to
moderate to strong, medium, subangular blocky
structure; very hard when dry, friable when moist;
moderate continwous clay fitms on both vertical and
horizontal faces of peds; noncalcareouns; clear,
smooth houndary,
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B3—27 to 32 inches, light yellowish-brown (2.5Y 6/4) sandy
leam, light olive brown (2.5Y 5/4) when moist; weak
to moderate, coarse, prismatic siricture that breaks
to weak to moderate, cearse, subangular blecky strue-
ture; hard when dry, very friable when moist; thin
patchy clay films on both vertical and horizontal
faces of peds ; noncalcareous ; clear, smooth boundary.

C1—32 to 48 inches, light yellowish-brown (2.5Y 6/4) sand,
light olive brown (2.5Y 5/4} when moist; massive
to weak, very coarse, prismatic structure; slightly
hard when dry, very friable when moist; a few
scattered clay films bridging sand grains; noncal-
careous; clear, smooth boundary.

I1C2—48 to 60 inches, light yellowish-brown (2.5Y 6/4) heavy
loamy sand, light olive brown (2.5 5/4) when moist;
massive; slightly hard when dry, very friable when
moist; fine particles of lime; strongly calcarcous.

BRIGGSDALE SERIES

The Briggsdale series consists of loamy soils developed
in moderately fine textured, calcarecus parent material.
This material weathered residually from calcareous sandy
clay shale. The shale is late Tertiary material and is
mainly made up of the shale members of the Fox Hills
and Laramie formations. The Briggsdale soils have
good external drainage and internal drainage.

These soils normally have an Al, A2, B2, B3eca, Cea,
R horizon sequence, They have a thin, light-colored Al
horizon and a thin, incipient A2 horizon that has a clear
or abrupt boundary and overlies a strong, textural B
horizon. At a depth of 20 to 40 inches, Briggsdale soils
are Tesidual over sandstone or shale.

Most of the Briggsdale soils occur near the Renohill
golls, but unlike those soils, Brigesdale soils have an
incipient A2 horizon and stronger structure in the sub-
soil.

Typical profile of Briggsdale fine sandy loam, 1 to 3
percent slopes, 340 feet south and 380 feet west of the
northeast corner of the northwest quarter of section 4,
T. 5 N, R. 60 W.; in range consisting of native grass:

Al—0 to 5 inches, grayish-brown (10YR 5/2) fine sandy
logm, dark grayish brown (10YR 4/2} when moist;
weak, mediom, erumb structure; soft when dry, very
friable when moist; noncalcareous; abrupt, smooth
boundary.

A2—5 to T inches, grayish-brown (10YR 5/2) loam, dark
grayish brown (10YR 4/2) when moist; weak, me-
dium, subangular blocky structure; soft when dry,
very friable when moist; noncalcareous; thin patchy
clay films on vertical and horizontal faces of peds;
abrupt, smooth boundary,

B2—T7 to 15 inches, light olive-brown (2.5Y 5/4) clay, olive
brown (2.5Y 4/4) wheén moist; moderate to strong,
fine, prismatic structure that breaks to moderate to
strong, fine, subangular blocky structure; slightly
hard when dry, friable when moist; noncalcareous;
moderate econtinuous c¢lay films on vertical and hori-
zontal faces of peds; clear, smooth boundary.

B3ca—I16 to 18 inches, light olive-brown (2.5Y b5/4) clay
loam, olive brown (2.5Y 4/4) when moist; weak to
moderate, medinm, prismatie structure that breaks
to weak to moderate, medium, subangular blocky
structure; soft when dry, very friable when moist;
strongly calearecus; thin patchy clay films on vertical
and horizontal faces of peds; gradual, smooth
boundary.

Clea—I18 to 25 inches, pale-yellow (2.5Y 7/4) loam, light
olive brown {2.5Y 5/4) when moist: massive; soft
when dry, very friable when moist; very strongly
caleareous; clear, smooth boundary.

(2—25 to 33 inches, light yellowish-brown (2.5Y 6/4) flne
sandy loam, light olive brown (2.5Y 5/4) when moist;
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massive; soft when dry, very friable when moist;
strongly calecareous; clear, wavy boundary.

R—33 to 60 inches, pale-yellow (2.5Y 7/4), soft sandstone
and silty shale, light olive brown (25Y 5/4) when
moist ; strongly calcarecus,

CABCAJO SERIES

The Cascajo series consists of gravelly, excessively
drained soils that occur on sloping breaks of outwash
mantles, primarily of Tertiary age. Slopes range from 5
to 30 percent.

In most places a Cea horizon occurs, and in many
places the horizon sequence is A1, AC, Cea.

Typical profile of Cascajo gravelly sandy loam, 700
feet west and 3,600 feet south of the northeast corner of
section 8, T. § N., R. 57 W.; native range:

Al-—0 to 4 inches, dark grayish-brown (10YR 4/2) gravelly
sandy loam, very dark grayish brown (10YR 3/2)
when moist; weak, fine, granular structure; soft
when dry, very friable when moist; nonecalcareous;
clear, smooth boundary.

Clea—4 to 7 inches, light-gray (10YR 7/2) very coarse
gravelly sandy loam, light brownish gray (10YR
6/2) when moist; massive; very strongly calcareous;
heavy coatings of 1lime on all pebbles and cobbles;
gradual, smooth houndary.

C2—7 to 50 inches, light-gray (10YR 7/2) coarge pebbles and
cobbles, light brownish gray (10YR 6/2) when
moist; massive; strongly caleareous but contains
legs lime than Clea horizon.

COLBY SERIES

The Colby series consists of loamy, well-drained, cal-
careous soils of the uplands. These soils developed in
strongly calcareous, nearly uniform, wind-deposited ma-
terials of silt loam, loam, or very fine sandy loam texture.
Colby soils oceupy the convex and more sloping parts
of the landscape.

Colby soils normally have an Al (or Ap), AC, C
horizon sequence. The Al horizon is thin, moderately
light colored, and calcareous, and the AC horizeon is cal-
careous or very caleareous. .

These soils occur with the Weld and Adena soils but,
unlike them, do not have a B horizon. .

Typical profile of Colby loam, 1 to 3 percent slopes,
1,340 feet south and 740 feet west of the northeast cor-
ner of the southeast quarter of section 26, T. 5 N, R.
58 W.; cultivated field:

Ap—0 to 5 inches, brown {(10YR 4/3) loam, dark brown
{10YE 3/2) when moist; weak, fine, granular siruc-
ture; soft when dry, very friable when moist;
slightly calcareous; clear, smooth boundary.

AC—5 to 12 inches, brown (10YR 5/3) silt loam, brown
(10YR 4/3) when moist; weak, coarse, subangular
blocky structure; soft when dry, very friable when
moisgt; strongly calcareous; clear, smooth boundary.

C1—12 to 28 inches, yellowish-brown (10YR 5/4) silt loam,
brown (10YR 4/3) when moist; massive: slightly
hard when dry, friable when moist; very strongly
calcareous; gradual, smooth boundary.

C2—28 to 60 inches, light yellowish-brown (10YR 6/4) very
fine sandy loam, yellowish brown (10YR 6/4) when
moist ; maseive; glightly hard when dry, very friable
when moist; strongly caleareous.

DWYER SERIES

The Dwyer series consists of sandy soils developed in
calcareous sands deposited by wind. Much of the parent
material was derived locally from calcareous sandstone.
In some places lime appears at or near the surface, but
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in other places depth to lime is as much as 12 to 18
inches.

These soils normally have an Al, AC, C horizon se-
quence. They have a thin, light-colored A1 horizon of
light loamy sand or sand and a calcareous sandy C
horizon.

The Dwyer soils commonly oceur in rolling, dunelike
areas where drainage patterns are poorly defined or
absent. Rainfall is rapidly absorbed by the soil, and
internal drainage is rapid.

The Dwyer soils occur with the Valentine and Vona
soils. Dwyer soils lack the structural and textural B2
horizon that occurs in the Vona soils and, unlike the
Valentine soils, have free lime throughout most of the
solum. '

Typical profile of Dwyer sand, 70 feet east and 70 feet
south of the northwest corner of section 34, T. 6 N,
R. 57 W.:

Al-—-0 to 4 inches, grayish-brown (10YR 5/2) sand, dark
grayish brown (10YR 4/2) when moist; weak, fine,
granular structure; soft when dry, very frlable
whern moist: nonecaleareous; elear, smooth boundary.

AC—4 to 8 inches, light brownish-gray (10YR 6/2) sand or
light loamy sand, grayish brown (10YR 5/2) when
moeist; weak, fine, granular strueture; soft when
dry, very friable when moist; ncncaleareous; grad-
ual, smeoth boundary.

C1—E8 to 26 inches, very pale brown (10YR 7/3) incoherent
sand, pale brown (10YR 6/3) when moist; weakly
calcareons;: calcium carbonate increases with depth;
gradual, smeoth boundary.

C2—28 to 60 inches, very pale brown (10YR 7/3) incoherent
sand, pale brown (10YR 6/3) when moist; caleare-
ous; carbonate increases with depth; strongly cal-
eareous at a depth of 40 inches.

FORT COLLINS SERIES

Soils of the Fort Collins series are well drained and
loamy. They developed in calcareous, uniform or only
weakly stratified, ealcareous, medium-textured alluviaum
that was derived from many kinds of parent rocks.

Fort Coilins soils normally have an Al (or Ap), B2,
B3ca or Cea, C horizon sequence. They have a light-
colored A horizon, a textural B horizon, and weak to
moderate accumulations of lime.

The Fort Collins soils occur on stream terraces in
parent material that is slightly older than the material
of the flood plains. In many places, especially just east
of Fort Morgan on the terraces along Fort Morgan
Canal, are old, buried soils at a depth of 3 to 4 feet.

The Fort Collins soils occur with the Vona, Heldt,
and Nunn soils. They have a lighter colored A horizon
than the Nunn soils and have a finer textured B horizon.
The Fort Collins soils are not so clayey as the Heldt
soils, as they developed in more sandy and silty alluvium.

Typical profile of Fort Collins loam, 0 to 1 percent
slopes, 280 feet west and 85 feet south of the northeast
corner of the southeast quarier of section 30, T. 4 N,,
R. 57 W.; irrigated cultivated field:

Ap—o0 to 10 inches, graylsh-brown (10YR 5/2) heavy loam,
dark grayish brown (10YR 4/2) when moist; moder-
ate, fine, granular structure; hard when dry, friable
when moist; strongly calcareous; clear, smooth
boundary. .

B2—10 to 17 inches, grayish-brown (10YR 5/2) light clay

loam, dark grayish brown (10YR 4/2) when moist;
weak to moderate, medium, prismatic strmcture that
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breaks to weak te moderate, medium, subanguiar
blocky structure; hard when dry, friable when
moist; thin continuous clay films on both vertical
and horizontal faces of peds; fine pores common;
strongly calcareous; clear, smooth boundary.

B3ea—17 to 28 inches, pale-brown (10YR 6/3) loam, brown
{(10YR 4/3) when moist; weak, medium, prismatie
structure that breaks to weak, coarse, subangular
blocky structure; hard when dry, friable when
moist: very thin patchy elay films on both vertical
and horizontal faces of peds; fine pores common;
strongly calcareous; clear, wavy boundary.

Clea—28 to 40 inches, pale-brown (10YR 6/8) loam and
very fine sandy loam, brown (10YR b5/3) when
moist; massive to weak, very coarse, prismatic
structure ; slightly hard when dry, very friable when
moist; many fine pores; weak accumulation of par-
ticles of fine lime; gradual, wavy boundary.

C2ca—40 to 60 inches, pale-brown (10YR 6/3) heavy loam,
brown (10YR 5/3) when moist; massive; slightly
hard when dry, friable when moist; many fine pores;
weak accumnlation of fine particles of lime.

GILCREST SERIES

In the Gilcrest series are well-drained to somewhat
excessively drained soils that are moderately deep to sand
and fine pebbles. These soils developed on terraces m
gravelly, coarse textured to moderately coarse textured,
stratified, calcareous alluvium.

These soils normally have an Al (or Ap), B2, Cea,
C horizon sequence, but in some places a BCea horizon
occurs. They have a light-colored A horizon, a weak
textural B horizon, and weak accumulations of lime.
The content of gravel in the parent material generally
increases gradually with depth. Normally, the A and B
horizons both are noncalecareous but, in places, the B
horizon is slightly calcareous.

Typical profile of Gilerest sandy loam with slopes of
3 to 5 percent, 2,600 feet south and 700 feet west of the
northeast corner of section 12, T. 4 N., R. 59 W.; irrigated
cropland.

Ap—0 to 7 inches, grayish-brown (10¥R 5/2) sandy loam,
brown (10YR 4/8)} when moist; weak, coarse, sub-
angular blocky structure; hard when dry, friable
when moist; noncaleareous; clear, smooth boundary.

B2--7 to 135 inches, brown (10YR &/8) gravelly sandy loam,
brown {10¥YR 4/3) when moist; weak, coarse, pris-
matic structure ; hard when dry; friable when moist;
slightly calcareous; gradual, smooth boundary.

Clea—15 to 22 inches, pale-brown (10YR 6/3) light sandy
loam, brown (10YR 4/3) when moist; massive; hard
when dry, friable when moist; strongly caleareous;
gradual, wavy boundary.

I1C2—22 to 60 inches, pale-brown (10YR 6/3) sand and fine

pebbles, brown (10YR 5/3) when moist; massive;
looge when dry or moist,

HAVERSON SERIES

The Haverson series is made up of well-drained, cal-
careous soils developed in medium-textured alluvium on
flood plains and low terraces. These soils lack a B hori-
zon, They are commonly stratified, but texture averages
are loam, silt Joam, or very fine sandy loam below the Al
or Ap horizon,

Haverson soils normally have an A1, AC, C horizon
sequence. In some places they are stratified, and in
others buried soils commonly occur below a depth of
about 20 inches. The surface layer is 4 to 12 inches thick
and ranges from sandy loam to clay loam in texture.
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These soils occur with the Fort Collins and Las soils,
out unlike Fort Collins soils, Haverson soils lack a B2
horizon, and unlike the Las soils, they lack the strong
mottling, salt accumulations, and other effects of a high
water table and poor drainage.

Typical profile of Haverson clay loam, 0 to 1 percent
slopes, 600 feet south and 155 feet east of the northwest
corner of the northeast quarter of section 30, T. 4 N,
R. b5 W.; irrigated cultivated field:

Ap—0 to 10 inches, grayish-brown (2.5Y 5/2) clay loam, dark

grayish brown (25Y 4/2) when moist; moderate,

" mediom, subangular blocky structure that breaks
to mederate, medium, granular structure; hard when
dry, friable when moist; strongly calcareous; abrupt,
smooth boundary.

ACG—10 to 15 inches, light yellowish-brown (2.5Y 6/4) loam,
olive brown (2.5Y 4/4) when moist; weak, medium,
prismatic structure that breaks to weak, coarse, sub-
angular blocky structure; slightly hard when dry,
very friable when moist; fine particles of lime;
strongly ecaleareous; clear, smooth boundary.

C1—15 to 19 inches, light yellowish-hrown (25Y 6/4) very
fine sandy loam, olive brown (2.5¥ 4/4) when moist;
weak, fine, granular structure; slightly hard when
dry, very friable when moist; many fine pores: fine
particles of lime; strongly calcareous; clear, smooth
boundary.

C2—19 to 25 inches, light yellowish-brown (2.5Y 6/4) loam,
olive brown (2.5Y 4/4) when moist; weak, medinm,
prismatic structure that breaks to weak, medium,
subangular blocky structure; slightly hard to hard
when dry, very friable when moist: fine particles
of Iime ; strongly caleareous; clear, smooth boundary.
to 30 inches, grayish-brown (2.5Y 5/2) light silty
clay leam, dark grayish brown (25Y 4/2) when
moist; weak, medium, subangular blocky structure
that breaks to weak, fine, subanguvlar blocky strue-
ture; hard when dry, friable when moist; fine par-
ticles of lime; strongly caleareous; clear, smooth
boundary.

C3—30 to 43 inches, light yellowish-brown {(2.5Y 6/4) loam,
olive brown (2.5Y 4/4) when moist; massive; breaks
to weak, fine, granular structure; slightly hard when
dry, very friable when moist; strongly caleareons;
clear, smooth boundary.

(4—43 to 54 inches, grayish-brown (2.5Y 5/2) heavy clay loam
or light clay, dark grayish brown (2.5Y 4/2) when
moist; massive; very hard when dry, very firm when
moist; strongly calcareous; clear, wavy boundary.

C5—54 to 60 incheg, grayish-brown (2.5Y 5/2) fine sandy clay
loam, dark grayish brown (25Y 4/2) when moist:
masgsive; very hard when dry, friable when moist:
common, coarse, prominent mottles of light yellowish
brown (2.5Y 6/4) and yellowish brown (10YR 5/8)
when moist; strongly calcareous.

Ab—25

HAXTUN SERIES

In the Iaxtun series are deep, dark-colored, weakly
developed, sandy soils that formed on uplands in cal-
careous eolian sands and outwash material. These soils
have buried horizons at a depth of 24 to 60 inches. The
buried horizons are at least 6 inches thick.

The Haxtun soils normally have an Al, AB or B2,
B2b, B3b, Cca horizon sequence. They have a dark-col-
ored A horizon, a moderate textural B horizon, dark-
colored horizons of a buried soil, and horizons containing
accumulated lime. :

These soils are near the Ascalon and Vona soils, which
do not contain horizons of a buried soil. Iaxtun soils
have a darker colored A horizon than the Vona soils.

Typical profile of Haxtun loamy sand, 0 to 3 percent
slopes, 55 feet west and 60 feet south of the northeast

corner of the northwest quarter of section 18, T, 6 N,,
R. 55 W.:

Ali—0 to 4 inches, grayish-brown (10YR 5/2) loamy sand,
very dark grayish brown (10YR 3/2) when moist;
weak, medium, granular structure that breaks to
weak, fine, granular structure; soft when dry, very
friable when moist; high in organic matter; many
roots; nonecaleareous; clear, smooth boundary.

Al2—4 to 16 inches, dark grayish-brown (10YR 4/2) loamy
sand, very dark grayish brown (10YR 38/2) when
moist; weak, very coarse, prismatic and weak,
coarse, subangular blocky structure that breaks to
weak, fine, granular structure; soft when dry, very
friable when moist; noncaleareous; clear, smooth

. boundary.

AB—18 to 20 inches, dark grayish-brown (10YR 4/2) sandy
loam, very dark grayish brown (10YR 3/2) when
moist; weak, coarse, prismatie structure that breaks
to weak, coarse, subangular blocky structure; slightly
hard when dry, very friable when moist; very few,
thin, patchy clay films on vertical faces of peds;
noncaleareous; clear, smooth boundary,

B21—20 to 26 inches, dark grayish-brown (10YR 4/2) sandy
loam, very dark grayish brown (10¥R 3/2) when
moist; weak to moderate, coarse, subangular blocky
structure; hard when dry, very friable when moist;
very thin patchy clay films on vertical faces of peds;
noncaleareous; clear, smooth boundary.

B2b-26 to 36 inches, very dark grayish-brown (10YR 3/2)
fine sandy clay loam, very dark brown (10YR 2/2)
streaked with black (10YR 2/1) when moist; moder-
ate, coarse, prismatie structure that breaks to moder-
ate, coarse, subangular blecky structure:; very hard
when dry, very friable when moist; thin patchy clay
films on both vertical and horizontal faces of peds;
noncalcareous; clear, smooth boundary.

B3b—26 to 50 inches, brown (10YR 5/3) light fine sandy clay
loam, brown (10YR 4/3) streaked with very dark
grayish brown (10YR 3/2) when moist; moderate,
medium, prismatic structure that breaks to moder-
ate, coarse, subangular blocky structure; very hard
when dry, very friable when moist; thin patchy clay
films on both vertical and horizontal faces of peds;
noncaleareons; gradual, smooth boundary.

Cea—5b0 to 60 inches, very pale brown (10YR 7/3) loam, pale
brown (10YR 6/3) when moist; loesslike in appear-
ance; massive; slightly hard when dry, very friable
when moist; moderate accumulations of lime; fine
particles of lime; very strongly calcareous.

HELDT SERIES

The Heldt series consists of moderately dark colored
soils, These soils developed in clayey deposits on ter-
races along streams and on the valley floors of intermit-
tent streams. The parent material was derived prin-
cipally from cretaceous shale. These soils occur mostly
on terraces along Fort Morgan Canal and in the ITillrose
area, but some areas are on terraces of Kiowa, Antelope,
Bijou, and Badger Creeks.

These soils normally have an Al {(or Ap}, B2, BC, C
horizon sequence. They have a moderately dark colored
Al or Ap horizon and a weak structural B horizon that
is commonly calcareous in the lower part., Normally,
these soils are calcarecus at a depth of 15 inches or less.

Tha Heldt soils oceur with the Nunn and Limon seils.
Heldt soils have a thinner, lighter colored A horizon than
the Nunn soils and weaker structure in the B2 horizon.
The presence of a B horizon distinguishes Heldt soils
from Limon soils.

Typical profile of Heldt clay, 0 to 1 percent slopes,
435 feet south and 900 feet west of the northeast corner
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of the southeast quarter of section 22, T. 2 N,, R. 60
W.; dryland wheat:

Ap—0 to 4 inches, grayish-brown {2.5Y 5/2) clay, very dark
grayish brown (2.5Y 8/2) when moist; weak, coarse,
subangular blocky structure that breaks to moder-
ate, fine, erumb structure; hard when dry, firm when
moist ; noncaleareous; clear, smooth boundary.

B2—4 to 15 inches, grayish-brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) when moist; weak to
moderate, coarse, subangular blocky structure that
breaks to weak to moderate, medium, subangular
blocky structure; very hard when dry, firm when
meist ; noncaleareous; clear, smooth boundary.

BC—15 to 26 inches, grayish-brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) when moist; weak, coarse,
subangular blocky structure; very hard when dry,
firm when moist; strongly calcareous; gradudl,
smooth boundary.

01—26 to 35 inches, olive-gray (5Y 5/2) clay, olive (5Y 4/3)
when moist: massive; very hard when dry, friable
when moist; strongly ecaleareous; clear, smooth
boundary.

(235 to 60 inches, pale-olive (3Y 6/3) clay, olive (5Y 4/3})
when moist; seams of clay loam material at depths
between 45 and 60 inches; massive; very hard when
dry, firm when moist; white (5Y 8/2) mottles con-
sisting of fine streaks of salt; strongly calecareous to
very strongly calcareous.

KOEN SERIES

The Koen series consists of light-colored, well-drained,
very strongly alkaline soils. These soils developed in
moderately fine textured to medium-textured, moderately
alkaline to strongly alkaline alluvium or from material
washed from slopes. This material was derived mostly
from material weathered from sedimentary rock, but
from other sources as well. The Koen soils are in an
area where the average annual precipitation is about 14
inches, the mean annual temperature is about 48° T,
and the mean summer temperature iz about 70°.

Normally, the Xoen soils have a thin, light-colored Al
horizon; s thin, light-colored, platy A2 horizon; a thick,
textural B horizon; and a moderate to strong sa horizon.
The B horizon is more than 15 percent exchangeable
sodinm. )

The Koen soils occur with the Heldt and Weld soils.
Unlike the Heldt soils, Koen soils have an A2 horizon
and a well-defined prismatic or columnar B horizon.
These soils have a thinner, lighter colored Al horizon
than the Weld soils and are more alkaline throughout
their B horizon.

Typical profile of Koen very fine sandy loam, 0.6 mile
east and 75 feet south of the northwest corner of section

31, T. 1 N., R. 59 W.; range:

A2—0 to 2 inches, light brownish-gray (2.5Y 6/2) very fine
. sandy loam, dark grayish brown (25Y 4/2) when
moist; weak, thick, platy structure that breaks to
weal, fine, granular structure; soft when dry, very
friable when moist; noncalcareous; pH T.0; total
soluble salts make up 0.02 percent of horizon ; abrupt,

smooth boundary.

B21—2 to 5 inches, grayish-brown (2.5Y 5/2) clay, dark gray-
igh brown (2.5Y 4/2) when moist; strong, medium to
fine, prismatic structure that breaks to strong, me-
dium and fine, angular blocky structure; very hard
when dry, firm when moist ; noncalcareous ; moderate
continuous elay films on faces of peds; tops of prisms
are slightly rounded and coated with gray; pH 9.2;
gsoluble salts make up 0.62 percent of horizon; more
than 15 percent of horizon is exchangeable sodium;
clear, smooth boundary.

B22—5 to 10 inches, light yellowish-brown (2.5Y 6/4) clay,
olive brown (2.5Y 4/4) when moist; moderate,
medinm, prismatic structure that breaks to moder-
ate, medium, subangular blocky structure; very hard
when dry, firm when mofst; weakly calcareous;
moderate continuous clay films on faces of peds; pH
9.2; more than 15 percent of horizon is exchangeable
sodinm.

B3—10 to 14 inches, pale-yellow (2.3Y 7/4) heavy clay loam,
light olive brown (2.5Y 5/4) when moist; weak, me-
dium, prismatic structure that breaks to weak, me-
dium, subangular blocky structure; hard when dry,
firm when moist; calcareous; thin patchy clay fiims
on faces of peds; gradual, smooth boundary.

Clsa—14 to 32 inches, light yellowish-brown (25Y 6/4) silty
clay loam, light olive brown (2.5Y 5/4) when moist;
masgive; hard when dry, firm when moist; strongly
caleareous; moderate accumulations of ealeium sul-
fate and calcium carbonate and other salts in fine
crystals and thin seams; gradual, smooth boundary.

(2—32 to B0 inches, light yellowish-brown (2.5Y 6/4) clay
loam, light olive brown (2.5Y 5/4) when moist; mas-
give; strongly ecalcareous but has Iess lime and salts
than Clsa horizeon.

In many areas erosion has washed away the Al hori-
zon. Thickness of the A2 horizon ranges from 1 to 3
inches. In places the C2 horizon is stratified with ma-
terial coarser textured than clay loam.

LAS SERIES

In the Lag series are light-colored, somewhat poorl
drained. soils that developed in medium-textured to mod-
erately fine textured, calcareous alluvium. These soils are
mottled and have a high water table and horizons of salt
accumulation.

Las soils normally have an Al, AC, Csa horizon se-
quence. Their Al horizon is light colored and strongly
calcareous, and their C horizon is commonly stratified.
In some areas horizons of a buried soil occur below a
depth of 20 inches.

The Las soils occur with the Wann and Haverson
soils. Las soils developed in finer textured alluvium than
Wann soils and have a lighter colored A horizon con-
taining less organic matter. TUnlike the well-drained
Haverson soils, Las soils are mottled and contain accu-
mulated salt.

Typical profile of Las Joam, saline, 350 feet east and
60 feet north of the southwest corner of section 4, T. 4 N,
R. 57T W.:

A1—0 to 6 inches, light brownigh-gray (10YR 6/2) loam, dark
grayish brown (10YR 4/2) when moist; weak, coarse,
crumb structure; soft when dry, very friable when
moist; strongly calcareous; a few, fine, white (10YR
§/2) mottles of salt; gradunal, smooth boundary.

AC—6 to B inches, grayish-brown (10YR 5/2) loam, dark
grayish brown (10YR 4/2) when moist; strueture-
less; common, medium and fine, white (10YR 8/2)
mottles of salt; many, medium and fine, yellowish-
brown (10YR 5/6 and 5/8) mottles; very strongly
calcarecus; clear, smooth boundary.

Clsa—8 to 20 Inches, grayish-brown (10YR 5/2) silt loam,
dark grayish brown (10YR 4/2) when moist; struec-
tureless; slightly hard when dry, friable when
moist; many, medium and fine, white (10YR 8/2)
mottles of salt; many, medium, yellowish-brown
(10YR 5/8) and brownigh-yellow (10¥R 6/8) mot-
tles; very strongly caleareous; gradual, wavy
boundary.

CZ2sa—20 to 60 inches, light brownish-gray (10YR 6/2),
stratified silt loam and very fine sandy loam, grayish
brown (10YR 5/2) when moeist; structureless; com-
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mon, medium, white (10YR 8/2) mottles of salt;
few to common, medium, yellowish-brown (10YR
5/6) mottles; very strongly caleareous.

LIMON SERIES

_The Limon series is made up of deep, well-drained,
light-colored soils developed in clayey deposits on ter-
races along streams and on the valley floors of intermit-
{ent streams. Normally, the soils have an Al (or Ap),
AC, C horizon sequence and a light-colored surface soil.

The leon. soils oceur with the Apishapa, Bonaccord,
and Heldt solls. Limon soils are better drained than the
Apishapa soils and are lighter colored, contain less or-
ganic matter, and are more calcareous in the upper layers
than the Bonaccord soils. The Limon soils are lighter
colored than the ITeldt soils and, unlike them, lack a B2
horizon, _

Typical profile of Limon clay, 0 to 1 percent slopes,
1,120 feet north and 125 feet west of the center of sec-
tion 23, T. 4 X., R. 56 W.; irrigated cropland:

Ap—0 to 10 inches, grayish-brown (2.5Y 5/2y clay, dark
grayish brown (2.5Y 4/2) when moist; weak, coarse,
subangular blocky structiure that breaks to wealk,
medinm, subangular blocky structure; very hard
when dry, firm when moist; strongly caleareous;
clear, smooth boundary.

AC—10 to 20 inches, light brownish-gray (2.5Y 6/2) clay,
dark grarish brown (2.5Y 4/2) when molst; weak,
coarge, subangular blocky structure that breaks to
weak, medinm, subangular blocky structure; extreme-
Iy bard when dry, firm when moist; strongly cal-
careous; gradual, smooth boundary.

C1—20 to 28 inches, light brownish-gray (2.5Y 6/2) clay,
dark grayish brown (2.5Y 4/2) when moist; mas-
sive: extremely hard when dry, firm when moist;
very strongly calcareous; fine seams of crysialline
calcium sulfate; gradual, smooth boundary.

C2—28 to 60 inches, light olive-gray (BY 6/2) clay, olive
gray (5Y 4/2) when moist; massive; extremely hard
when dry, firm when moist; very strongly calcarecus.

NUNN SEEIES

In the Nunn series arc loamy and sandy soils that de-
veloped on terraces in medium-textured to moderately
fine textured, calcareous alluvinm that was derived from
many kinds of parent rocks.

Nunn soils in undisturbed areas normally have an Al,
AB, B2, B3ca, Cea, C horizon sequence. In many places
horizons of a buried soil commonly occur below a depth
of 80 inches. Nunn soils have a dark-colored A horizon
that has a clear or gradual boundary and a moderately
well defined textured B horizon. An AB horizon occurs
in only a few areas because in plowed areas the A, AB,
and even part of the B2 horizons are mixed.

The Nunn soils occur with the Fort Collins soils but
have a darker colored A horizon and a finer textured B
horizon. The Nunn soils also occur with the Heldt soils
and are generally redder in hue and brighter in chroma
than those soils and have stronger structure in the B2
horizon. Also, the parent material of the Nunn-soils is
mixed and contains less material from gray or olive,
plastic cretaceous shale than does the parent material of
Heldt soils.

Typical profile of Nunn clay loam, 0 to 1 percent
slopes, 200 feet east and 180 feet north of the southwest
corner of section 20, T, 3 N,, R, 57 W.:

Ap—0 to 9 inches, dark grayish-brown (2.5Y 4/2) clay loam,
very dark grayish brown (2.5Y 3/2) when moist;

weak to moderate, medium, subangular blocky struc-
ture that breaks to moderate, medinm, granular
gtructure; hard when dry, friable when moist; non-
calcareous; clear, smooth boundary,

B2—9 to 14 inches, light olive-brown (2.5Y 5/4) heavy clay
loam, olive brown {25Y 4/4) when moist; moderate
to strong, medium, prismatic structure that breaks
to moderate to strong, medium, subangular blocky
structure; very hard when dry, firm when moist;
moderate continucous clay films on ped faces; non-
caleareous; clear, smooth bhoundary.

B3lca—I14 to 18 inches, grayish-brown (2.5Y 5/2) silt loam,
dark grayish brown (2.5Y 4/2) when moist; weak
to moderate, medinm, prismatic structure that breaks
to moderate, medium, subangular blocky structure;
hard when dry, friable when moist; thin, nearly
continuous clay films on ped faces; weakly caleare-
ous; clear, smooth boundary. .

B32eca—18 to 23 inches, light brownish-gray (2.5Y 6/2) silt
loam, dark grayish brown (2.5Y 4/2) when moist;
weak, coarse, prismatic strueture that breaks to
weak, coarse and medinm, subangular blocky struc-
ture: slightly hard to hard when dry, friable when
moist ; few, thin, patchy clay films on ped faces; very
strongly caleareous; clear, smooth houndary.

Cleca—323 to 22 inches, light yellowish-brown (2.5Y 6/4)
heavy Joam, olive brown (25Y 4/4) when moist;
magsive; slightly hard when dry, friable when moist;
few fine séams of calcium sulfate and few small lime
coneretions; very strongly calcareous; clear, smooth
boundary.
to 47 inches, grayish-brown (2.5Y 5/2) silty clay
loam, dark grayish brown (2.5Y 4/2) when moist;
massive; hard when dry, firm when moist; few fine
mottles of dark reddish brown (5YR 3/4, moist) in
lower 3 to 4 inches; strongly caleareous; clear,
smooth boundary.

OLNEY SERIES

The Olney series consists of well-drained, light-colored,
mildly alkaline soils. These soils developed on stream
terraces in stratified, calcareous moderately coarse tex-
tured parent material that was derived from many kinds
of rocks.

Olney soils have a light-colored A horizon, a textural
B2 horizon, and weak to moderate accumulations of cal-
cium carbonate.

Olney soils are coarser textured and lighter colored
than the Nunn soils and are more sandy than the Fort
Collins seils. In contrast to Bresser soils, Olney soils
are lighter in color, lack strong concentration of arkosic
sand, and are not so hard when dry.

Typical profile of Olney sandy loam, 125 feet east and
120 feet north of the southwest corner of the northwest
quarter section 26, T. 5 N., R. 60 W.:

Ap—0 to 7 inches, light brownish-gray (2.3Y 6/2) sandy
loam, dark grayish brown (2.5Y 4/2) when moist;
goft when dry, very friable when moist; moderate,
fine, granular structure; noncalcareous; approximate
pH 7.6; abrupt, smooth boundary.

B2—7 to 16 inches, light olive-brown (2.5Y 5/4) sandy clay
loam, olive brown (2.5Y 4/4) when moist; hard
when dry, very friable when moist; weak to moder-
ate, medium and coarse, prismatic structure that
breaks to moderate, medium, subangular blocky struc-
ture; noncaleareous; approximate pH 7.6; many,
thin, patchy clay films on the surfaces of peds; ¢lay
coating on the sand grains; clear, smooth boundary.

B3ca—16 to 22 inches, light olive-brown (2.5Y 5/4) heavy
gandy loam or light sandy clay loam, olive hrown
(2.5Y 4/4) when moist; bard when dry, very fri-
able when moist; weak, medinm, subangular blocky
structure; caleareous; spproximate pH B.0; few,
thin, patchy clay films on some of peds; weak con-
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cretions and thin seams and streaks of caleium car-
bonate; gradual, wavy boundary.

Clea—22 to 40 inches, light yellowish-brown (2.5Y 6/4)
sandy loam, light olive brown (2.5Y 5/4) when
moist; slightly hard when dry, very friable when
moist; massive; calcareous; approximate pH 8.2;
moderate accumulations of calcium carbonate,
mostly concretions and thin seams and streaks;
gradual, wavy boundary.

C2—40 to 60 inches 4, light yellowish-brown (2.5Y 6/4)
sandy Joam, light olive brown (25Y 5/4) when
moist; massive; caleareous; approximate pH 8.2;
less accumulated calcium carbonate than in the
Clea horizon,

FLATNER SERIES :

The Platner series consists of deep, well-drained, loamy
soils. These soils developed in strongly caleareous, strat-
ified outwash deposits on uplands. In most areas some
waterworn quartzitic pebbles occur throughout the pro-
file. In places the parent material has been reworked
by wind.

These soils normally have an Al, A2 or A&B, B2,
Baca, Cea, C horizon sequence. In most places they have
a dark A horizon, a thin, weak A2 horizon that contains
some peds from a strong textural and structural B2 hori-
zon and horizons of lime accumulation.

Platner soils ocenr with the Ascalon and Vona soils.
They differ from the Ascalon soils in having a finer tex-
turedd B2 horizon and an incipient A2 horizon and an
abrupt, smooth boundary between the A and B horizons.
Platner soils have a darker, thicker Al horizon and a
finer textured B2 horizon than the Vona soils.

Typical profile of Platner fine sandy loam, 800 feet
south and %0 feet east of the northwest corner of section
17, T. 5 N., R. 55 W.; native range (see table 7 for
analytical data) :

A11—0 to 4% inches, grayish-brown (10YR 5/2) fine sandy
loam, very dark grayish brown (10YR 3/2) when
moist and crushed; weak, medium, crumb strue-
ture; soft when dry, very friable when moist; non-
calcareous; clear, smooth boundary.

A12—4% to 8% inches, grayish-brown (10YR 5/2) sandy
loam, dark brown {10YR 3/3) when moist and
crushed; very weak, coarse, subangular blocky
structure that breaks to weak, medium, crumb
structure; soft when dry, very friable when moist;
noncaleareous; clear, smooth boundary.

A&B—8Y% to 11 inches, light brownish-gray (10YR 6/2)
sandy loam, dark grayish brown (10YR 4/2) when
meist ; weak, medium, subangular blocky structure;
slightly hard when dry, friable when moist; very
thin patchy eclay films on vertical faces of peds;
coatings on their surface are gray (10YR 6/1),
bleached sand and silt particles are most evident
when dry; nonealeareous; abrupt, smooth boundary.

B21—11 {o 14 inches, dark grayish-brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) when
moist and crushed; gtrong, fine, prismatic structure
that breaks to strong, fine, subangular blecky strue-
ture; some graying on tops of prisms; hard when
dry, firm when moeist; moderate continuous clay
films on hoth vertical and horizontal faces of peds;
noncalearsous; clear, smooth boundary.

[322—14 to 19 inches, brown {10YR 4/3) clay loam, dark
brown (10YR 3/3) when moist; some streaks of
dark grayish brown (10YR 4/2); strong, fine, pris-
matic structure that breaks to strong, fine, sub-
angular blocky strueture; very hard when dry,
firm when moist; moderate continuous clay:films on
both vertical and horizontal faces of peds; non-
calcareous; some patches of lime; clear, wavy
boundary.

S0TL, BURVEY

B3ca—19 to 25 inches, palebrown {10YR 6/3) very fine
sandy loam, brown (10YR 5/3) when meoist; some
streaks of very pale brown (10YR 8/3); weak,
coarse, Dprismatic structure that breaks to weak,
coarge, subangular blocky structure; slightly hard
when dry, friable when moist; very strongly eal-
carecus; lime in form of streaks and medium soft
concretions; clear, smooth boundary.

Clea—25 to 34 inches, very pale brown (10YR 8/3) loam,
pale brown (10YR 6/3) when moist; massive; hard
when dry, friable when moist; very strongly cal-
careons; clear, smooth houndary.

C2-34 to 43 inches, pale-brown (10YR 6/3) light sandy
loam, brown (10YR 5/3) when moist and crushed ;
massive; slightly hard when dry, friable when
moist ;- strongly caleareous; clear, smooth boundary,

C3—43 to 60 inches, very pale hrown (10YR 7/3) loam,
pale brown (10YR 6/3) when moist; massive; very
strongly calcareous; gradual, smooth boundary.

RAGO SERIES

The Rago series consists of deep, well-drained loams
that developed in alluvium deposited in upland swales
and along intermittent streams.

These soils normally have an A1, AB, B2, B2h, B3b,
Ceca, C horizon sequence. They have a dark-colored A
horizon, a moderate to strong textural and structural B2
horizon, and dark-colored horizons of a buried soil.
Depth to free lime ranges from 28 to 40 inches.

Typical profile of Rago loam, 20 feet south and 200
feet west of the northeast quarter of section 5, T. 6 N.,
R, 58 W.: :

Ap—0 to 5 inches, dark grayish-brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) when moist;
slightly hard when dry, friable when moist: weak,
fine, granular structure; nonealeareous; clear,
smooth boundary.

AB—3 (o 10 inches, dark grayish-brown {10YR 4/2) heavy
loam, very dark grayish brown (10YR 3/2) when
moist; weak, medium, subangular blocky structure
that breaks to moderate, medium, granular strue-
ture; slightly hard when dry, friable when moist;
noncaleareous; clear, smooth boundary.

B21—10 to 19 inches, dark grayigsh-brown (10YR 4/2) heavy
clay loam, very dark grayish brown (10YR 3/2)
when moist; moderate, medium, prismatic structure
that breaks to moderate to strong, medium, sub-
angular hlocky structure; very hard when dry, firm
when moist; moderate continuous clay films on ped
faces; noncaleareous; abrupt, smooth boundary.

B2b—19 to 23 inches, very dark grayish-brown (10YR 3/2)
light clay, very dark brown (10¥YR 2/2) when
moist; moderate to strong, medium, prismatic
structure that breaks to stromg, fine, subangular
blocky structure; extremely hard when dry, firm
when moist; moderate continuous clay films on ped
faces; noncalcareous; clear, smooth boundary,

B3b—23 to 29 inches, dark grayish-brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) when
moist; moderate, medinm, prismatic structure that
breaks to moderate, medium, subangular blocky
structure; noncalecareous; gradual, smooth boundary.

Clea—29 to 36 inches, light-gray (10YR 7/2) heavy loam
or silt loam, light brownish gray (10YR 6/2) when
moist; massive; hard when dry, friable when moist;

. very strongly calcareous; lime in form of fine seams
and soft concretions; gradual, smooth boundary.

C2—36 to 50 inches 4, very pale brown {10YR 7/3) heavy
sandy loam, pale brown (10YR 6/3) when moist:
some seams of fine sandy loam; massive; strongly
caleareous to very strongly calcareous.

RENOHILI, SERIES

The Renohill series consists of moderately deep, well-
drained soils developed on uplands in residuum from
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calcareous, fine-grained sandstone or shale. The parent
material is medium textured or moderately fine textured,
but in places it is interbedded with thin strata of loam
and sand.

The sequence of horizons is normally Al, AB, B2,
B3ca, Cea, R. These soils have a light-colored Al hori-
zon, a textural B2 horizon, and a horizon of lime accu-
mulation that ranges from weak to moderate. Depth to
shale ranges from 18 to 36 inches. _

These soils occur with the Shingle soils, which devel-
oped in similar parent material but do not have a B2
horizon. Also, Renohill soils normally are leached of
lime in the upper 8 to 10 inches and are deeper to bed-
rock, whereas Shingle soils have a strongly calcareous
surface layer. Renohill soils cccur with the Briggsdale
soils but have a weaker structure in the B2 horizon and
lack the incipient A2 horizon or the abrupt boundary
between the A and B horizons.

Typical profile of Renohill loam, 3 to 5 percent slopes,
1,200 feet north and 135 feet west of the southeast cor-
ner of section 4, T. 6 N., R. 59 W.:

A1l—0 te 5 inches, dark grayish-brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) when moist;
wealk, moderate, fine granules; soft when dry, very
friable wheh moist; noncalcareous; clear, smooth
boundary.

AB—3 to 5 inches, brown (10YR 5/3) fine sandy loam, brown
(10YR 4/3) when moist; moderate, medium, pris-
matic structure; hard when dry, friable when moist;
thin patchy clay films on ped faces; noncalcareous;
clear, smooth boundary.

B2—5 to 10 inches, light olive-brown (2.5Y 5/4) clay loam,
olive brown {(2.5Y 4/4) when moist; moderate, me-
dium, prismatic strueture that breaks to moderate,
medinm, subangular blocky structure; very hard
when dry, friable when moist; thin continuous clay
films on ped faces; noncalcareous; clear, smooth
boundary.

B3ca—10 to 17 incheg, light olive-brown (2.5Y 5/4) loam, light
olive brown (2.5Y 5/6) when moist; mottled or varie-
gated with yellowish brown (10YR 35/8) and dark
gray (N 470} ; weak, medinm, prismatic structure
that breaks to¢ weak and moderate, medium, sub-
angular blocky structure; hard when dry, friable
when moist; thin patchy clay films on ped faces;
strongly caleareous; gradual, irregular boundary.

Cca—I17 to 30 inches, light yellowish-brown (2.5Y 6/4) loam,
light olive brown (2.5¥ 5/4) when moist; massive;
strongly calecareous; about same amount and color
of mottling as in B3ca horizon; gradual, irregular
boundary.

R—30 to 42 inches, light yellowish-brown (2.5¥ 6/4) sandy
shale, light olive brown (25Y 5/4) when moist;
mottled with strong brown (7.5YR 5/8) and gray
(N 5/0}.

SAMSIL SERIES

The Samsil series consists of gravelly soils that devel-
oped in residunm from cretaceous clay shale, mainly that
of the Pierre formation. These solls mostly occur on
terrace faces along the South Platte River and some of
its larger tributaries. These soils generally make up
parts of the breaks between the terraces and uplands.

Samsil soils normally have an A, AC, C, R horizon
sequence. They have a light-colored A1l horizon, which
is normally caleareons, and a R horizon about 10 inches
thick. The C and R horizons generally contain consid-
erable gypsum,
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The Samsil soils developed in material weathered from
dark, clayey shale, but the Shingle scils developed in
material weathered from bright, silty and sandy shale.

Typical profile of Samsil clay loam, 1,165 feet north
and 510 feet west of the center of section 7, T. 4 N., R.
58 W.; native range:

A1—0 to 2 inches, light brownish-gray (2.5Y 6/2) gravelly clay
loam, dark grayish brown (2.5Y 4/2) when moist;
soft when dry, very friable when moist; maoderate,
very fine, granular structure; calcareous; some olive-
bhrown (2.5Y 4/4) mottles, probably from the parent
material ; approximatety 20 percent of the horizon is
gravel, most of which forms a coating on the sur-
face; clear, smmooth boundary.

AC—2 to 5 inches, light olive-brown (2.5Y 5/4) clay loam,
olive brown (2.5Y 4/4) when moist; hard when
dry, very friable when moist; common, redium,
brownish-vellow (10¥YR 6/8) mottles; very weak,
coarse, prismatic structure that breaks to weak,
coarse and medinm, subangular blocky structure;
strongly caleareous; clear, smocth boundary.

C1—5 to 9 inches, light olive-brown (2.5¥ &/4) light clay,
olive brown (2.5Y 4/4) when moist; many, large,
prominent mottles of brownish yellow (10YR 6/8);
hard when dry, friable when moist; weak, coarse,
prismatic structure that breaks to weak, coarse and
medium, subangular blocky structure; strongly cal-
careous; gradual, smooth houndary.

(02—9 to 15 inches, clay in variegated colors that range
from light olive gray (5Y 6/2) to light yellowish
brown (2.5Y 6/4); very hard when dry, firm when
moist; moderate, thick, platy structure that breaks
to moderate, firm, angular blocky structure; strongly
caleareous ; mostly weakly weathered or unweathered
fragments of shale; concretions and small crystals
of calcium carbenate and calcium sulfate; gradual,
wavy boundary.

R—15 to 20 inches, variegated gray and yellow unweathered
shale; crystals of calcium sulfate; nonhcalcareous in
places.

SHINGLE SERIES

In the Shingle series are moderately fine textured,
light-colored soils developed in calcareous silty shale and
interbedded soft sandstone.

These soils normally have an Al, C, R horizon
sequence, a light-colored A horizon, and moderate accu-
mulation of lime. The surface layer, normally yellowish
brown and about 6 inches thick, grades to silty soft
shale and sandstone overlying consolidated silty shale or
sandstone.

Shingle soils oceur with the Renohill scils but are
more shallow over shale and, unlike them, have no B
horizon. They are more silty and sandy than the nearby
Samsil soils and developed in material weathered from
b}rﬁht-cblored, silty shale rather than from dark, clayey
ghale,

Typical profile of Shingle clay leam, 1420 feet north
and 100 feet east of the southwest corner of section 11,
T. 5 N, R. 60 W.; grassland:

Al—0 to 6 inches, light yellowish-brown {2.5Y 6/4) clay
loam, olive brown (25Y 4/4) when moist; moderate,
medium, crumb structure; slightly hard when dry,
friable when moist; strongly calcareous; gradual,
smooth boundary.

C—6 to 10 inches, olive-yellow (2.5Y 6/6) clay loam, light
olive brown (2.5Y 5/6) when moist; streaks of light
olive brown (2.5Y 5/4) when moist; very strongly
calcarecus; gradual, smeoth boundary.

R—10 inches -+, olive-yetlow (2.5Y 6/6) sandy shale, yellow-
ish red (BYR 5/6) when moist; motfled with light
brownizh gray (2.5Y 6/2) when moist; very strongly
caleareons.
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STONEHAM SERIES

The Stoneham series is made up of well-drained, weak-
1y developed, loamy scils. These soils formed in moder-
ately coarse textured to mediuwm-textured, unconsolidated,
caleareous material that was derived from outwash of
the Late Tertiary and Pleistocene periods. The parent
material is normally gravelly; gravel is embedded in a
loamy or clayey matrix and is not washed clean by water.

These =oils normally have an A1, B2, B3ca, Cca., C
horizon sequence. They have a weak Al horizon, a
weakly developed textural B horizon, horizons of lime
accumulation, and a clear or gradual boundary between
the A1 and B2 horizons. . )

Stoneham soils ocecur with the Ascalon soils but have
a lighter colored A horizon, a more weakly developed B2
horizon, and a thinner solum. The Stoneham soils also
occur with the Terry and Renohill soils but have a B
horizon that is coarser textured and more weakly devel-
oped than that of the Renochill soils and is finer textured
than that of the Terry soils. Stoneham soils formed in
outwash material, whereas the Renohill and Terry soils
formed in material weathered from sandstone and shale.

Typical profile of Stoneham loam, 3 to 5 percent
slopes, 60 feet north and 1,150 feet west of the southeast
corner of section 15, T. 5 N, R. 59 W.; native range:

Al—0 to 4 inches, brown (10YR 5/3) loam, dark brown
(10YR 4/3) when moist; weak, coarse, subangular
blocky structure; =slightly hard when dry, very
friable when meoist; noncalcareous; clear, smooth
boundary.

B2—4 to 10 inches, dark-brown (10YR 4/8) loam, dark brown
(10YR 3.5/3) when moist; moderate, medinm, pris-
matic structure that breaks to moderate, coarse,
subangular blocky structure; hard when dry, friable
when moist; noncaleareous; thin patchy clay films
on horizontal and vertical faces of peds; elear,
smooth boundary.

B3ca—10 to 15 inches, pale-brown (10¥YR 6/3) fine sandy
loam, brown or dark brown (10¥YR 45/38) when
moist ; weal, medium, prismatic structure that breaks
to wealk, coarse, subangular blocky structure; hard
when dry, very friable when moist; strongly ecal-
careous; clear, smooth houndary.

Clea—I15 to 23 inches, pale-hrown {10YR 6/3) very fine sandy
loam, brown or dark brown (10YR 4.5/3) when
moist ; massive; soft when dry, friable when moist;
very strongly ealeareous; clear, smooth boundary.

(2—23 to 48 inches, pale-brown (10YR 6/3) very fine sandy
loam, brown or dark brown (10YR 4.5/3) when
moist; massive; soft when dry, very friable when
moist; strongly caleareous; clear, smooth boundary.

(3—48 to 60 inches, pale-brown (10YR 6/3) fine sandy loam,
brown or dark brown (I0YR 45/8) when moist;
massive; soft when dry, very friable when moist;
strongly caleareous.

TASSEL SERIES

The Tassel series consists of well-drained, light-
colored, moderately coarse textured soils that are eal-
careous and moderately alkaline. These soils are on
ridge crests and shoulders, where they developed from
thin layers of coarse textured to moderately coarse tex-
tured, calcareous, moderately alkaline parent material
that weathered from fine-grained sandstone. In most
places the I} horizon can be penetrated with a spade but
is a partial barrier to the movement of water and growth
of plant roots. These soils generally occur in an area
where the average annual rainfall is about 15 inches, the
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mean annual temperature is about 48° F., and the mean
summer temperature is about 70°. o

These soils normally have an Al, AC, C, R horizon
sequence. Their A horizon is light colored and has onl
slightly lower value or grayer chroma than the C hori-
zon. The color of the R horizon varies in short dis-
tances, '

Unlike the Terry soils, Tassel soils lack a textural B2
horizon. They are less stony than Travessilla soils.

Typical profile of Tassel fine sandy loam, about 1,200
feet east of the northwest corner of section 20, T. 6 N.,
R. 59 W.:

Al—0 to 4 inches, pale-brown (10YR 6/3) light fine sandy
loam, brown (10YR 4/8) when moist; weak, fine,
granular stroucture; soft when dry, very friable
when moist; strongly calcareous; eclear, smooth
boundary. .

AC—4 to 8 inches, pale-brown (10YR 6/3) light fine sandy
loam, brown (10YR 5/3) when moist; very weal,
medium, subangular blocky structure that breaks to
weak, fine, granular structure; slightly hard when
dry, very friable when moist; strongly calcareous;
gradual, smooth boundary.

C—8 to 14 inches, very pale brown (10YR 7/3) heavy loamy
fine sand, brown {10YR 5/8) when moist; contains
some partly weathered fragments of sandstone; mas-
sive; strongly calcareous; gradual, smootk boundary.

R—-14 to 20 inches 4, moderately hard sandstone inter-
bedded with fine lenses of silty shale; upper part is

very pale brown (10YR 7/3), brown (10YR 5/3).
when moist.

TERRY SERIES

"The Terry series consists of moderately deep, well-
drained, weakly developed moderately coarse textured
soils. These soils developed on uplands in material
weathered from calcareous, ‘soft, fine-grained sandstone
of the Fox Hills and Laramie formations, which were
laid down in the Cretaceous period.

These soils normally have an Al, AB, B2, B3ca, Cea,
R horizon sequence. They have a light-colored A1 hori-
zon and a weakly developed textural and structural B
horizon. In most places the B horizon is nonecalcareous
in its upper part. Soft sandstone is at a depth of 20 to
36 inches.

Most areas of Terry soils occur with the moderately
deep Stoneham soils but have a coarser textnred B hori-
zon than those soils and developed in sandier, less co-
herent material. Terry soils are shallower than the asso-
ciated Vona soils. Terry soils also occur with the Valen-
tine and Dwyer soils but are considerably more coherent
than those soils and developed in finer sand than those
solls, :

Typical profile of Terry fine sandy loam, 1 to 8 per-
cent slopes, 100 feet east and 75 feet north of the south-
west corner of the northwest quarter of section 81,
T. 5 N, R. 60 W.; native range:

Al—0 to 4 inches, grayish-brown (10YR 5/2) fine sandy
loam, dark grayish brown (10YR 4/2) when moist ;
weak, fine, granmlar strueture; slightly hard when

dry, very friable when moist; noncalcareous; clear,
smooth houndary,

AB—4 to 7 inches, brown (10YR 5/3) fine sandy loam, dark
grayish brown (10YR 4/2) when moist; weak, me-
dium, subangular blocky structure; slightly hard
when dry, very friable when moist; noncaleareous ;
clear, smooth boundary.
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B2—17 to 12 inches, light olive-brown (2.5Y 5/3) fine sandy
loam, elive brown (25X 4/3) when moist; weak,
wedium, prismatic structure that breaks to very
weak subangular blocky structure: slightly hard
when dry, very friable when moist; noncalcareous;
very thin patchy clay films on vertical and horizontal
ped faces; clear, smooth boundary.

B3ca—12 to 15 inches, light olive-brown (25Y 5/4) fine
sandy loam, olive brown (25Y 4/4) when moist;
very weall, medium, prismatic strmcture; slightly
hard when dry, very friable when moist; strongly
caleareous; a few streaks of lime; clear, irregular
boundary.

Cea—15 to 23 inches, pale-yellow (2.5Y 7/4) very fine sandy
loarmn, light olive brown (2.5Y 5/4) when moist; soft
when dry, very friable when moist; very strongly
caleareons; gradual, irregular boundary.

RR—23 inches -}, pale-yellow to yellow (2.5Y 7/4 to 7/6), soft
sandstone, light olive brown (2.5Y 5/4) when moist;
strongly ealcareous to very strongly calecareons.

TRAVESSILLA SERIES

The Travessilla series is made up of very shallow,
moderately coarse textured soils that developed in ma-
terial weathered from moderately harvd, calcareous
sandstone. These soils ocour mainly on steeply sloping
breaks, Slopes are 20 percent or more. The depth of
the seil material over bedrock ranges from 2 to 10 inches
but in most places is 4 to 6 inches.

These soils normally have an Al, R or an Al, AC, R
horizon sequence. Their surface layer is light yellowish
brown or yellowish brown.

Travessilla soils occur near the Terry and Tassel soils
but, unlike the Terry soils, lack the AB horizon, They
developed over indurated sandstone and are more stony
than Tassel soils.

Typical profile of Travessilla stony fine sandy loam
on slopes of 10 percent, about 1,800 feet north and 600
Teet east of the southwest corner of section 28, T. 6 N.,
R. 59 W.:

A1—0 to 8 inches, light yellowish-brown (2.5Y 6/4) stony
fine sandy loam, light olive brown (2.5Y 3/3) when
meist; weak, fine, granular structare; soft when
dry, very Ifriable when moist; strongly calcareous;
clear, smooth hoandary.

AC—3 to 10 inches, pale-yellow (2.5Y 7/4) stony light fine
gsandy loam, light yellowish brown (2.5Y 6/3) when
moeist; weak, fine, granular structure; soft when
dry, very friable when moist; strongly calcareous;
gradual, irregular boundary.

R—10 inches -, light yellowish-brown
ately indurated sandstone, light olive brown
5/4) when moist; strongly caleareous.

(25Y 6/4), moder-
(2.5Y

TRUCKTON SERIES

Soils of the Truckton series are deep, sandy, and well
drained. They developed on uplands in noncaleareous
arkosic materials. The parent material is dominantly
loamy sand, but it is thinly stratified or moderately
coarse textured in places. It resists sloughing, is very
sticky, and reflects the dull colors and hard consistence
that characterize the arkosic parent rock.

These goils normally have an A1, AB, B2, B3, C hori-
zon sequence. Thev have a dark-colored A horizon and
a textural B horizon.

Truckton soils occur with the Valentine and Blake-
land soils, but unlike them, have a structural and tex-
tural B2 horizon and are more coherent throughout.
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The B horizon of Truckton soils is coarser in texture
and weaker in structure than that of Bresser soils.

Typical profile of Truckton loamy sand, I to 3 percent
slopes, 360 feet west and 235 feet south of the northeast
corner of section 34, T. 1 N., R. 59 W.; native range
{see table 7 for analytical dats) :

A11—0 to 5§ inches, grayish-brown (10YR 5/2) loamy sand,
very dark grayish brown (10YR 32/2) when moist;
weak, medium, crumb structure that breaks to weak,
fine, crumb structure; soft when dry, very friable
when moist; noncalcareous; clear, smooth houndary.

Al2—5 to 11 inches, brown {10YR 5/3) loamy sand, dark
brown (10YR 3/3) when moist; very weak, coarse,
subangular blocky structure that breaks to weak,
medinm, crumb structure; soft when dry, very fri-
able when moist; nonecalcareous; clear, smooth
boundary.
to 15 inches, brown (10YR 4/3) light sandy loam,
dark brown (10YR 3/3) when moist; weak, coarse,
subangular blocky structure; slightly hard when dry,
friable when moist; very thin patchy clay films on
vertical faces of peds; moncalcarevus; clear, smooth
boundary.

B21—15 to 20 inches, brown (10YR 4/3) sandy loam, dark
brown (10YR 3/3) when moist; weak. coarse, pris-
matic structure that breaks to weak, coarse, sub-
angular bloeky structure; hard when dry, friable
when moist; thin patchy clay films on both vertical
and horizontal faces of peds; noncalcareous; clear,
smooth boundary.

B22—20 to 26 inches, brown (10YR 4/3) sandy loam, dark
brown (10YR 3/8) when moist; weak to moderate,
coarse, prismatic structure that breaks to weak to
incderate, coarse, subangular blocky strueture; very
hard when dry, friable when moist; thin, nearly
continuous clay films on both vertical and horizontal
faces of peds; noncalcareous; clear, wavy houndary.

B3—26 to 32 inches, light yellowish-brown (2.5Y 6/4) heavy
loamy sand, olive brown (2.5Y 4/4) when moist;
weak, coarse, subangular blocky strueture; hard
when dry, friable when moist; very thin patchy clay
films in root channels; noncalcareous; clear, wavy
boundary.

1—32 to 38 inches, light olive-brown (2.5Y 5/4) sand, olive
brown {2.5Y 4/4) when moist; massive; glightly hard
when dry, friable when moist; noncalecareous; clear,
smooth boundary.

2-—88 to 60 inches, light yellowish-brown (2.5Y 6/4) fine
sand and sand, light olive brown (2.5Y 5/4) when
moist and erushed; massive; slightly hard when
dry, {friable when moist; nonecalcareons; diffuse,
smooth boundary.

AB—I11

YALENTINE SERIES

The Valentine series consists of deep, brown, sandy
soils developed on uplands in noncalcareous eolian sand.
Most, areas of these soils are rolling and dunelike. They
occur north and south of the South Platte River and
near Bijou Creek.

These soils normally have an A, AC, C horizon se-
quence. The A horizon is weakly developed but con-
tains accumulated organic matter. The A, AC, and C
horizons consist of sand or light lcamy sand. In some
areas the parent material shows some coherence because
it contains slightly more silt and clay than normal.

The Valentine soils differ from Dwyer soils in lack-
ing free caleium carbonate. They have a lighter colored
surface layer than the Blakeland soils, are less coherent,
and developed in materials that do not contain as much
arkosic sand.
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Typical profile of Valentine sand, 0.25 mile north of
the southwest corner of section 7, T. 8 N,, R. 60 W.;
native range:

Al1—-0 to 5 inches, light brownish-gray (10YR 6/2) sand,
dark grayish brown (10YR 4/2) when moist: single
grain; loose when dry or moist; nonealcareous;
clear, smooth boundary.

AC—5 to 12 inches, pale-brown (10YR 6/8) sand, brown
{10YR 4/3) when moist; single grain; looze when dry
or moist; noncalcareous; gradual, smooth boundary.

C1—12 to 30 inches, pale-brown (10YR 6/3) sand, yellowish
brown (10YR 5/4) when maoist; single grain; loose
when dry or moist; noncalcareous; gradual, smooth
boundary.

(2--80 to 60 inches, very pale brown (10YR 7/4) sand,
yellowish brown (10YR 5/4) when moist; single
grain; loose when dry or moist; noncalcareous.

VONA SERIES

The Vona series consists of deep, well-drained, sandy
loam soils on uplands. These soils developed in parent
material consisting of calcareous eolian sand that is
fairly uniform. The parent material was derived from
a variety of sources and ranges from 3 to 8 feet in thick-
ness. It is dominantly of loamy fine sand or fine sand
texture. In most places it is on upland mantles that
border stream channels, but in gome places it is on sandy
outwash that has been reworked by wind.

These soils normally have an Al, AB, B2, B3, Ceca,
C horizon sequence. They have a light-colored A hori-
zon, a weak textural B horizon, and a weak to moderate
horizon of lime accumulation at a depth ranging from
12 to 40 inches.

In many places Vona soils cccur near the Ascalon
soils. Vona soils have a lighter colored A horizon,
weaker structure, and a coarser textured solum than
Ascalon soils. Vona soils have a lighter colored A1 hori-
zon than Truckton soils and have accumulated calcium
(}:lgrbonate in the B horizon, which Truckton soils do not

ave.

Typical profile of Vona sandy loam, 5 to 9 percent
slopes, 1,700 feet south, 1,000 feet east of the northwest
corner of section 22, T. 5 N., R. 59 W.; native range:

A1—0 to 3% inches, grayish-brown (10YR 5/2) sandy loam,
very dark grayish brown (10YR 3/2) when moist;
weak, fine, granular structure: soft when dry, very
friable when moist; noncaleareous; clear, smooth
houndary.

AB—3% to 7 inches, grayish-brown (10YR 5/2) sandy loam,
dark grayish brown (10YR 4/2) when moist; weal,
medium, subangular blocky structure; soft when
dry, very friable when moist; nonealcareous; thin
very patchy clay films on vertical faces of peds:
clear, smooth boundary.

B2—7 to 12 inches, yellowish-brown (10YR 5/4)} sandy loam,
brown {10YR 4/3) when moist; weak, medium, pris-
matic structure that breaks to weak to moderate,
medium, subangular blocky structure; slightly hard
when dry, very friable when moist; noncalcareous
thin continuous clay fitms on vertical and horizontil
faces of peds; clear, smooth boundary.

B3—12 to 15 inches, brown (10YR 5/3) sandy leam, brown
(10YR 4/3) when moist; wealk, medinm, prismatic
structure that breaks to weak, coarse, subangular
blocky strueture ; slightly hard when dry, very friable
when moist; noncalcareous; thin patchy clay films
on vertical faces of peds; clear, smooth boundary.

Clca—I15 to 35 inches, very pale brown (10YR 7/3) fine
sandy loam, brown (I0YR 5/3) when moist; mas.
sive; soft when dry, very friable when moist;
strongly calcareous; gradual, wavy boundary,

C2—35 to 48 inches, pale-yellow (2.5Y 7/4) loamy fine zand,
light olive brown (2.5Y 5/4) when moist; massive;
soft when dry, very friahle when moist; strongly
calcarecus; clear, smooth boundary.

inches 4, pale-yellow (2.5Y 7/4) very fine sandy
loam, light olive brown (2.5Y 5/4) when moist;
massive; soft when dry, very friable when moist;
strongly calcareous.

C3—48

WANN SERIES

The Wann series consists of loamy and sandy, dark-
colored, somewhat poorly drained to poorly drained soils.
These soils developed in strongly stratified alluvial ma-
terials on flood plains and low terraces.

Wann soils normally have an A, AC, Cg horizon se-
quence. They have a dark-colored A horizon and a hori-
zon in which there is a weak to moderate accumulation
of lime, The surface layer is fine sandy loam, clay Ioam,
or loamy sand that is underlain by material grading to
vuter-deposited strata at a depth of 2 to 4 feet. Hori-
zons of old buried soils are common in the stratified
subsoil and substratum.

The parent material is predominantly moderately
coarse textured in the upper part, but it grades to gravel
or coarse sand within 5 feet of the surface. The water
table fluctuates and rises to within 2 to 4 feet of the
surface for at least part of nearly every year. Commonly,
the A horizon or material just below it is mottled or
gleyed. '

The Wann soils occur with the Bankard and Las soils
but are darker colored. They are less well drained than
the Bankard soils and contain more organic matter in
their upper horizons than Las seils. )

Typical profile of Wann fine sandy loam, saline, 1,600
feet north and 220 feet east of the southwest corner of
section 17, T. 4 N, R. 60 W.; on a low terrace along the
South Platte River; water table at a depth of about 36
inches:

A1—0 to 5 inches, dark-gray (10YR 4/1) fine sandy loam,
very dark gray (10YR 3/1) when moist; slightly
hard when dry, very friable when moist; weak, fine,
granular structure; strongly calcareous; clear, smooth
boundary.

¢1g—3 to 12 inches, light brownish-gray (2.5Y 6/2) sandy
loam, dark grayish brown (2.5Y 4/2) when moist;
slightly hard when dry, very friable when moist;
weak, fine, granular structure; strongly calcareous;
clear, smooth boundary.

C2cag—12 to 17 inches, gray (N 6/0) light loam, very dark
gray (N 3/0) when moist; hard when dry, very
friable when moist; very weak, mediuom, subangular
blocky structure that breaks to wealk, fine, granular
strueture; strongly calcareous; moderate accumula-
tions of salt, erystals of caleium sulfate, and con-
cretions of calcium carbonate; conduetivity approxi-
mately 6 millimhos per centimeter; clear, smooth
boundary.

O8sag—I17 to 21 inches, light-gray (N 6/0) sandy loam, dark
gray (N 4/0) when moist; hard when dry, very
friable when mwist; weak, medium, subangular
blocky structure that breaks to weak fine granules;
strongly caleareous; moderate accumulations of salt,
crystals of caleium sulfate, and nodules of caleium
carbonate; conductivity approximately 12 millimhos
per centimeter; common, medinm, faint olive-hrown
(2.5Y 4/4) mottles; clear, smooth boundary.

Agh—21 to 25 inches, gray {(10¥YR 5/1) sandy loam, very
dark gray (10XYR 3/1) when moist; hard when
dry, very friable when moist; weak, medium, sub-
angular blocky structure that breaks te weak, fine,
granular structure ; strongly calcareous; clear, smooth
boundary.



MORGAN COUNTY, COLORADO

Cdg—23 to 36 inches, light olive-gray (3Y 6/2) sandy clay
loam, olive gray (5Y 4/2} when moist; hard when
dry, very friable when moist; massive; strongly cal-
careous; many, large, prominent moitles of yellowish
brown (2.5Y 5/6) and reddish brown (5YR 4/4);
approximately 20 percent of the horizon color is
mettling ; gradual, smooth boundary.

IICG—86 inches 4, strata of gravel and coarse sand.

WELD SERIES

The Weld series consists of well-drained, loamy and
sandy soils developed in nearly uniform, medium-tex-
tured, calcareous loess. In Morgan County, Weld soils
oceur on the level to rolling uplands north and south of
the terrace along the South Platte River, The largest
areas are in the southern part of the county.

These soils normally have an Al, A2, B2 B3ca, Cea,
C horizon sequence. They have a dark-colored Al hori-
zon, an incipient A2 horizon, a textural I3 horizon with
strong structure, and horizons of weak to strong accumu-
lations of lime. The boundary between the A and B
horizons is abrupt.

Weld soils differ from the associated Colby soils in
having a well-developed I3 horizon and a darker colored
A horizen. Weld soils developed from loess, whereas
the associated Platner soils developed from outwash.

Typical profile of Weld loam, 1 to 3 percent slopes,
600 feet north and 90 feet east of the southwest corner
of section 18, T. 1 N., R. 57 W.:

A11—0 to 3 inches, grayish-brown (10YR 5/2) loam, very
dark grayish brown (10YR 8/2) when moist; slightly
hard when dry, very friable when moist; weak, me-
dium and fine, subangular blocky structure that
breaks to weak to moderate, fine, crumb structure;
noncalcareous; clear, smooth boundary.

Al12—3 to 6 inches, grayish-brown (10¥R 5/2) heavy silt
loam, very dark grayish brown (10YR 3/2) when
moist; hard when dry, very friable when moist;
weak to moderate, fine, prismatic structure that
breaks to weak to moderate, fine, subangular blocky
structure; noncalcareous; clear, smooth boundary.

A28 to 7 inches, light browpish-gray (10YR 6/2) light silty
clay loam, brown (10YR 4/2) when moigt; hard
when dry, friable when moist: moderate, mediom,
prismatic structure that breaks to moderate, fine,
subangular blocky structure; nonealcareous; thin
nearly continuous clay films and gray coatings on
the surface of peds; the upper ¥ inch of horizon
has weal platy structure and is much lighter colored
than the rest; peds throughout horizon coated with
gray; abrupt, smmooth boundary.

B21—7 te 10 inches, grayish-brown (10YR 35/2) silty clay,
dark brown (10YR 3/3) when moist; very hard
when dry, friahle when moist; strong, fine, pris-
matic structure that breaks to strong, fine, angular
blocky ; noncalearcous ; moderate confinuous films of
clay on the surfaces of peds; clear, smooth boundary.

B22—10 to 13 inches, pale-brown (10¥YR 6/3) heavy silty
clay, brown (10YR 5/3) when moigt; very hard
when dry, friable when moist; strong, fine, pris-
matic strueture that breaks to strong, fine, angular
blocky structure; noncalcareous; moderate continu-
ous films of clay on peds; clear, smooth bhoundary.

B3ca—13 to 21 inches, pale-yellow (25Y 7/4) light silty
clay loam, light olive brown (25Y 5/4) when moist;
very hard when dry, friable when moist; moderate,
fine, prismatic structure that breaks to moderate,
fine, angular blocky ; strongly calearecus; weak accu-
mulation of lime; some lime concretions; thin patchy
filmg of clay on both the horizontal and vertical
faces of peds; gradual, smooth boundary.
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Clea—21 to 30 inches, pale-yellow (2.5Y 7/4) silt loam, light
olive brown (2.5 5/4) when moist; hard when dry,
very friable when moist; massive or very weak, me-
dium, subangular blocky structure; strongly calcare-
ous; moderate to strong accumulation of lime in
form of fine concretions and thin seams and streaks.

C2—30 to 60 inches, pale-yellow (2.5Y 7/8) gilt loam, light
olive brown (2.5Y 5/3) when moist; massive; slight-
1y hard when dry, friable when moist; strongly cal-
careous; well-disseminated lime,

Physical and Chemical Analyses

Data obtained in physical and chemical analyses are
useful to soil scientists in classifying seils and in devel-
oping concepts of soil formation. In addition these data
can be used in estimating water-holding capacity, sus-
ceptibility to wind erosion, fertility, tilth, and other soil

operties that affect soil management.

gives analytical data of samples taken from
representative profiles of the Ascalon, Bijon, Bresser,
Platner, and Truckton soils. Except for the Bresser soil,
these are the profiles described in the preceding subsec-
tion, “Descriptions of the Soil Series.” The following
describes the profile of the Bresser soil listed in[table 7]

Profile of Bresser sandy loam, moderately deep, ter-
race, 0 to 1 percent slopes, 75 feet east and 170 feet south
of the northwest corner of the northeast quarter of sec-
tion 23, T. 1 N, R. 60 W.:

Ap—0 to & inches, grayish-brown (10YR 5/2) sandy loam,
dark brown (10YR 3/3) when moist; weak, fine,
crumb structure; soft when dry, very friable when
modst; noncaleareous; clear, smooth boundary.

B21—8 to 12 inches, brown (10¥R 5/3) sandy clay loam,
dark brown (10YR 3/3) when moist; moderate, me-
dium, prismatic structure that breaks to moderate,
medium, subangular blocky structure; hard when
dry, friable when moist; moderate, nearly continu-
ous clay films on both vertical and horizontal faces of
peds; noncalearecus; clear, wavy boundary.

B22—12 to 18 inches, dark grayish-brown (10YR 4/2) sandy
clay loam, very dark grayish brown (10YR 3/2)
when moist; moderate, medium, prismatic structure
that breaks to moderate, medium, subangular blocky
gtructure ; hard to very hard when dry, friable when
moist : moderate, continuous clay films on both ver-
tical and horizontal faces of peds; noncaleareous;
clear, wavy boundary.

B3—18& to 25 inches, light yellowish-brown (2.5Y 6/4) coarse
loamy sand, olive brown (2.5Y 4/4) when moist;
weak, coarse, subangular blocky structure; hard
when dry, friable when moist; very thin patchy clay
films on vertical faces of peds and in root channels;
noancaleareous ; clear, smooth boundary.

(1—25 1o 31 inches, light yellowish-brown (2.5Y 6/4) sandy
loam, light olive brown (2.5Y 5/4) when moist; mas-
sive; slightly hard when dry, friable when moist;
noncalcareous; clear, smooth boundary.

C2—21 to 35 inches, light yellowish-brown (2.5Y 6/4) coarse
sand, light olive brown (2.5Y 5/4) when moist; mas-
sive; strongly caleareous.

C8—35 to 40 inches, pale-yellow (2.5Y 7/4) loamy sand, light

olive brown (2.5Y 5/4) when moist; massive; slightly

hard when d{ry, friable when moist; at least 50

percent of horizon noncalcareous and rest calcare-

ous; caleareous part has thin seams and small, soft
concretions of calcium carbonate; clear, smooth
boundaxy.

to 57 inches, pale-yellow (2.5Y 7/4) coarse sand,

light olive brown (2.5Y 5/4) when moist; massive;

goft when dry, friable when moist; very slightly
calcareous in places, but no visible seams or conere-
tions of calcium carbonate; clear, smooth boundary.

C4—40
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SOIL SURVEY

TasLEe 7.—Analyses

[By Boils Survey Laboratory, Soil Conservation Service, Lineoln,

| i
|
Soil name, sample number, and pH at | Organic Carbon- | Estimat-| Cation- ‘
location Plant cover Horizon Depth |1: 1 ratio| carbon Nitrogen|nitrogon | ed salt |exchange
ratio capacity
‘ .
. L. | Meg . j100
Ascalon sandy loam, 1 to 3 percent Native range. Inches Percent Percent Percent gm.
slopes: Al 04 7.2 0 0. 088 12 | <C0. 20 11. 8
859 Colo—44-10(1-7); 240 feet AB_ 4-8 7.8 . 63 . 063 10 <. 20 12.1
south and 1,560 feet west of B2____ ... 815 80 .48 . 061 8 <, 20 207
northeast eorner of section Bdca_______° 158-21 83 .45 060 8 <. 20 17. 2
14, T.6 N., R. 58 W. P Clea___ . . _: 21-28 8. 4 .22 030 .. <. 20 13. 8
PC2o L 28-38 8.6 10 || <. 20 12. 8
C3_____._ .. 38-4b 8.7 1 - T R I <. 20 18. 8
Bijou loamy sand, 0 to 1 pereent Native range.
slopea; Al _______ 0-3 7.0 .27 026 10 . oo 3.3
859 Colo—44—4(1-9); 700 feet Al2 .. 3-13 7.5 .22 023 3. 6
east and 550 feet south of Bl_____.____ 1317 7.7 .31 . 037 8 . 6.9
northwest corner of southwest B21________ 17-20 7.4 .34 . 036 O 9.9
quarter of section 16; T. 4 N, B22 . .. 20-29 7.2 .27 . 035 8 - 1.7
R. 59 W, B3 . 29-34 7.4 B 1t T IO ES R S 85
Gl ... 3444 7.8 B 1 R FE N 81
C2_____... | 44-52 7.5 05 o __ 6, 4
P C3ooao_.__] 5260 7.7 04 || . 6. 4
Bresser sandy loam, moderately deep, | Fallow dry Ap .. __ 0-8 7.1 .54 . 058 ¢ P 8.9
terrace, 0 to 1 percent stopes: cropland. B21________ 8-12 7.3 .43 . 051 £ 0 PR 11. 9
859 Colo-44-6(1-8); 75 fect B22 ____ .| 12-18 7.5 .41 053 S 16. 3
east and 170 feet south of B3.__._....| 1825 7.8 .14 018 . ... 81
northwest corner of northeast Cl.o.__._._| 25-31 7.8 20 L oLl ... PR 10. 2
quarter of section 23, T. 1 N, C2___._____| 31-35 82 P O T A 2.0
R. 60 W, Ca______.__| 3540 8 4 LO8 | 7.8
: Cd___._____| 40-57 85 IS 115 2 S FE U A 7.0
Platner fine sandy loam: Native range. | A1l _____. 0-4Y4 7.2 . 56 . 054 10 <. 20 6.6 :
359 Colo—44-10(1-10}; 800 feet Al2_ S| 448 7.1 .44 , 048 9 <. 20, 8.0
south and 50 feet east of A&B.._____| 84-11 7.3 .43 . D48 9 <.20 - 11. 8
northwest corner of section 17, B2l ___| 11-14 7.6 60 . 075 8 <. 20 24,1
T.5 N, R. 36 W, B22_____.._| 14-19 80 . a7 . 075 8 <.20 . 318
B3____._. ... 19-21 82 52 . 064 ] <20 286
B3ca____...| 21-25 84 .43 049 9 <. 20 24, 5
Clea..___._| 25-34 8.4 S22 <. 20 14. 4
C2_____.._.| 3443 8. 4 D 1 O P I <. 20 80
C3 . 4360 7.8 08 e . 59 14. 9
Truckton loamy sand, I to 3 percent Native range. | ALL.______. 0-5 6.4 .76 064 12 | 3. 4
glopes: 859 Colo—44-7(1-8); Al2___ .. 5-11 6. 8 .46 049 9| .. 5.9
360 feet west and 235 feet south AB________ 11-15 7.2 .46 . 051 9 . 10. 2
of northeast corner of section B21_____ ___ 15~-20 7.3 .39 . 043 [ I 10. 8
34, T.1 N, R. 59 W. B22____..__| 20-26 7.4 .32 . 038 2 I 11. 7
B3 _____ . 26-32 7.5 A9 o 101
Ci________. 32-38 7.6 B 1 7R SR (RN, 6.0
Cz ____.._. 38-60 7.8 05 e 5.2

Field and labovatory methods

All samples for laboratory analysis were collected from
carefully selected pits. The samples, representative of
the soil material less than three-fourths of an inch in
diameter, were rolled, crushed, and sieved by hand to
remove coarse fragments larger than 2 millimeters in
diameter.

Determinations of clay were made by the pipette meth-
od (3, 4, 5). The pH was measured with a glass elec-
trode. Organic carbon was determined by a modification
of the Walkley-Black method (6). The calcium carbo-
nate-equivalent was determined by measuring the volume

of carbon dioxide emitted from soil samples that had
been treated with hydrochloric acid. The cation-exchange
capacity was determined by direet distillation of ab-
sorbed ammonia (¢). The extractable calcium was de-
termined by the calcinm oxalate method and the extract-
able magnesium was determined by the magnesium
ammonium phosphate method (£). XExtractable sodium
and potassium were determined on ammonium extracts
acetate with a flame spectrophotometer. The saturation
extracts were determined by the methods of the U.S.
Salinity Laboratory. Soluble sodium and potassium in
the saturation extract were determined with a flame
spectrophotometer (8).



MORGAN COUNTY, COLORADO

of five selected soils

Nehr. Absence of data indicates value was not determined]
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| Saturation \ 1 |
Extraetable eations : : Caleinm | Moisture Proportion of—
_ . Exchange- extract, soluble Base | carbonate at .
| able ' gatura- | equivalent | saturation
Ca Mg ‘ 13 Na K ‘ sodium Na ! K tion Sand Silt Clay
Meq.| Meg./ Men [ Meg.) ‘ Meg.}
100 gm 100 gm. | 100 gm 100 gm. 100 g, Percent Meg.ff. Meg.j1. Percent Percent Percent Percent Fereeit Peycent
8. L8 67| <01 1.2 <1 0.3 1.0 j—co- <1 34. 4 . 22 13. 2
10. 4 1.9 : 2 <. 1 1.t <1 .3 - T <1 35. 56 65. 2 19. 2 15. 6
17.0 4.4 2 <. 1 2.0 <1 .2 R U <1 52.9 51. 2 20. 4 28. 4
,,,,,,,,,,,,,, B <. 1 1.7 <1 .3 ¢ I 10 50. 5 517 21. 6 26, 7
,,,,,,,,,,,,,,, I .1 1.8 1 .4 1.2 ... 7 40. 6 62, 3 14. 7 23.0
________ el ol .3 2.0 2 1. 6 T 5 38.1 68, 2 1. & 20. 0
,,,,,,,,,,,,,,,,,,,,, 1.0 3.2 4 3.3 1.3 .. 3 52. 0 59. 4 12. 5 281
2.3 .7 1.2 <. 1 IR J00 PR PRV U 73 - N PR 90. 3 6.5 3.2
2.7 .9 i <. 1 B J00 RN PRI I 29 E I 90. 6 4. 8 4,3
5.3 14 1.0 <. 1 I S S 33 <1l ______ 90. 1 12.0 8.7
77 2.3 1. 4 <. 1 I T R [ 88 Ll [ PO e 12,5 13. 4
4.0 27 1.0 L1 I 2 e laas [P 92 Rl O P 74. 8 9. 0 16. 2
6.3 2.0 1.0 <1 B oo 90 o O 80.7 7.7 11. 6
6. 3 2.1 .7 <. 1 2 [ 92 <1 | .. 83. 7 6.5 9.8
5.2 1.5 .7 <. 1 L2 N D 91 L N 85. 5 6.5 80
5.7 1.7 .3 .2 L2 S 54 <1 oo ___ 85.0 6.3 8.7
6.9 1.8 1.9 .1 B A e e 83 S I R 50. 8 36.0 13. 2
9.8 2.8 L7l .5 N I S 89 Ol R 53. 6 28.0 18 4
12.7 4.0 1.5 .8 D¢ T PN PR —— - 092 L I 52,7 23. 0 24. 3
6.1 2.2 .2 .4 A SRR (R IR 98 Sl I S 82, 4 7.4 10. 2
81 2.3 .7 . P S (P, R T 94 - I 78.1 | 10.4 11. 5
13. 2 2.5 1.9 .4 L2 SN PR 90 L 815 80 10. 5
14. 5 2.7 <. 1 .3 D~ 2 NN PR 100 ) S PR 86. 9 7.2 9.5
,,,,,,,,,,,,,,,,,,,,, .2 - 2 I (VNN RPN (RS | S P 81.7 9. 6 9.0
47 1.1 1.5 <. 1 .8 <1 .3 ! B <1 25. 6 74. 9 7.6 17.5
5 2 1.8 2.0 .1 1.0 1 1.1 L8 <1 27. 6 66. 3 12,1 21. 6
7.2 2.6 1.7 - .5 1.4 3 2.5 IO P <1 33. 9 61. 3 17. 7 21.0
14. 2 6. 4 2.0 1. 6 2,5 i} 4.0 . B PR, <1 54. 8 45.0 33.2 21. 8
19. 1 9.2 1.5 2.5 3.4 7 4.6 R I IR <1 72.9 26. 7 40. 4 32.9
22.5 87 .2 248 3.2 8 6.7 - T U ‘ 1 60. 5 28. 6 34.0 37. 4
________ |28 2.9 t] 10. 2 L1 oo .. 3 53.9 33.7 253 41. 0
_______ S - 2.3 1.9 11 16. 0 L& | ... 10 43.7 54. 3 17.0 28.7
_______________________ 16 1.1 12 20. 5 21 | 3 200 79. 8 10. 2 10. 0
_______ S R 2.9 2.3 11 32.8 36 |________ 13 38. 4 322 19. 3 48. 5
3.1 1.6 2.4 <. 1 B ¢ T e B9 e 80. 8 12. 9 6. 3
4.1 1.8 1.7 <. 1 PR S - 79 E N P 81. 8 ; 9.8 8 4
7.2 2.2 2.2 <.1 A A N U 82 S N 79.3 6.0 14.7
7.6 2. 4 1.7 <1 R T O U 86 Sl N 777 6. 4 15. 9
g3 2,8 1.7 <. 1 B T e 38 LSl A 73.2 9.8 17.0
7.1 2.6 1.a <1 B T I [ommee e 87 Lo N o 7.6 15.0
4. 4 16 .3 <. 1 B S U . 03 Sl I PR 89. 7 2.2 5.1
3.9 1.5 1.0 <. 1 L2 ool SV | 85 Sl I PR 01. 5 1. 4 7.1

General Nature of the County

In this section the climate, relief and drainage, and
agriculture of Morgan County are discussed.

Climate ®

The climate of Morgan County is determined mainly
by its location in the central part of a large continent
and its position in relation to the Rocky Mountains to

®ables in thisz subsection were prepared by Job BEERY, Stute
climatologist, U.8. Weather Bureau.

the west. Becanse the county is separated from major
sources of moisture by great distances and mountain
ranges, its climate is characterized by low humidity, low
average precipitation, and abundant sunshine. Before
the moist air from the Pacific Ocean passes over the
mountain ranges, most of the moisture is lost and dry air
descends on the county. As the air masses descend from
higher elevation they become warm, and the warm air
sives relief from extremely cold temperatures in winter.
Cold spells ocenr in the eounty when outbreaks of cold
polar air from Canada interrupt the general easterly
flow of air. These cold spells normally do not last long,
becanse strong westerly winds bring milder weather.
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Warm moist air from the Gulf of Mexico moves into
the area in spring and summer. As this warm air ascends
the High Plains, it cools and contributes the heaviest
rainfall in the year. At times during swmmer, hot dry
winds from the southwestern desert regions move into
the area and bring the highest temperatures of the year.
Since low humidity accompanies the high temperatures,
the weather is more comfortable than it would be if
humidity were higher. Nights in summer are normally
clear and cool.

Temperature and precipitation for Morgan County are
summarized in table 8. Except for snow cover, the data

BS0IL
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in|table 8|are based on averages of weather records at Fort

Morgan m Morgan County. Data on snow cover are
from records at Akron about 30 miles east of Fort Morgan.

Cloudiness, which is associated with storms from the
north, is greatest in spring. Precipitation in summer
generally comes in thunderstorms in the afternoons and
nights; skies are generally clear in the morning. Fall
is the least cloudy season and the most pleasant season
of the year, for precipitation is low and the percentage
of sunshine iz high. In fall the thunderstorms have
passed, and storms have not begun or are only of short
duration. Winter is drier than fall,

Tasre 8.—Temperature and precipitation

Temperature Precipitation
Two years in 10 will have Two years in 10
at least 4 days with— will have— Average
Month Average depth of
Average | Average Average | number SIOW O
daily daily Maximum Minimum monthly of days days with
maximum | minimum | tempera- tempera- total Less More with snow SNOW
ture equal ture cqual than— than— cover cover
to or higher | to or lower
than-— than-
°F. °F, °F, °F. Tnches TInches Inches Inches
January_ ___________ 39 10 58 —10 0. 34 L1 0.6 12 3
February. . .. ______ 44 14 63 —5 .27 L1 4 10 3
Mareh_.___.____.__ 52 22 71 3 L7l .2 1.2 11 3
April____ .. ___.___. 63 33 80 23 151 . B 2.6 2 3
May_ . 72 43 87 31 2, 58 1.6 3.7 ON 3
June______________. 83 52 a6 43 1.73 .G 2. 6 * (%)
July__ . B9 58 99 52 1. 76 1.0 2.2 *) ®
August_ _ __ ... ___ 86 58 96 49 1. 38 .5 1.9 *) &)
September_________ 79 47 92 36 1 20 .3 2.0 Q] 1
OQctober____________ 68 35 82 24 .73 .1 1.3 1 2
November_._________ 52 21 67 6 . 36 .1 i 6 b
December__________ 43 13 60 —2 .29 .1 5 13 3
ear__ ________ 64 34 3100 +—12 12. 86 10. 8 15. 3 a5 3

1 Less than 14 day.
2 None.

Temperature—Extremes of 109° F. in summer and
—40° in winter have been recorded at Fort Morgan, but
these extremes are not representative of the temperatures
likely to occur. Betier indicators are shown in
There are the average daily maximum of 89° in July and
the average daily minimum of 10 in January. Tempera-
tures of 100° or more have occurred in May and Sep-
tember only onee in 58 years. A temperature this high

* Average annual highest maximum.
4 Average annual lowest minimum.

may be expected about 1 year in 5 or 6 years in June
and August and in every other year in July. Tempera-
tures below 10° may be expected 1 year in 8 in May, 1
year in 5 in March, and every other year in December,
January, and February. Periods of either very high or
very low temperatures normally do not last long.

Probabilities of last fr, y tempperatures in spring and
first in fall are given i11 table 9. |

TaBLE 9.—Probabilities of last freezing temperatures in spring and first in fall

Probability

Dates for given probability and temperature

16° F. or lower

20° F. or lower | 24° F. or lowoer | 28° F. or lower | 32° F. or lower

Spring:
1 year in 10 later than___________ . ____________ April 15__._
2 yearsin 10 Jater than_____________ ________ April 9. ___
5 yearsin 10 later than.._______________________ March 29_____
Fall:
1 yearin 10 earlier than_._______________ . October 23____
2 years in 10 earlier than______________._________ October 28____

& years in 10 earlier than

November 7. _

| April 24______ May 1_______. May 11_______ May 26.

.| April 19__. . April 25___ . May 6________ May 20.
April & ... April 14___ 7 April 25__ - May 0.
October 15_._.| October 4_____ September 28.| September 18.
October 20____| Oetober 10___.] October 3_____ September 23.
Qetober 30 ... October 19_.__ October 13____| QOctober 3.
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Precipitation—Morgan County is semiarid; its aver-
age annual precipitation is about 13 inches. As in much
of the High Plains, a large percentage of annual precipi-
tation falls during the growing season. At Fort Morgan,
on the average, about 80 percent of the annual precipi-
tation, or about 10.5 inches, falls in April through Sep-
tember, and more than 40 percent falls in April, May,
and June, when rainfall is most needed. Winters are
dry. In January, the driest month, precipitation aver-
ages only about 2 percent of the annual amount and is
not measurable in 1 year out of 4. Snowfall is generally
light and reaches its maximum in March. Frequent
spells of mild weather keep the snow from accumulating,
even in midwinter. Over a period of 58 years, the annual
precipitation varies a great deal from year to year. Year-
ly totals range from less than 40 percent of the average
to nearly 200 percent. The annual total is between 11
and 15 inches in 50 percent of the years and is between
10 and 17 inches in 80 percent of the years.

Physiography, Relief, and Drainage

Morgan County lies entirely within the Colorado Pied-
mont part of the Great Plains. The county ranges in
altitude from about 4,950 feet in the northwestern part,
to 4,115 feet at the eastern horder where the South Platte
River leaves the county.

The county is drained by the South Platte River, which
flows eastward across the central part of the county.
Several major tributaries enter the South Platte River
within the county. From west to east, these are Kiowa,
Bijou, Badger, Wildeat, and Big Beaver Crecks. Also
entering the river are numerous smaller drainageways
that flow both northward and southward.

Much of the county consists of broad, rolling areas.
The major streams flow through moderately wide flood
plains and are separated by broad interstream divides.
Bordering the larger streams are moderately wide ter-
races. The stream valleys normally lie from 75 to 150
feet helow the general level of the upland. An exception
is near Wildeat Creek where the difference in elevation
is almost 200 fect in places. The uplands range from
nearly level to moderately steep. Ixcept for their mod-
erately steep to steep faces the terraces are nearly level.
The bottom land of the South Platte River ranges from
about 114 miles at its widest part to less than 14 mile
at its narrowest. The bottom land is narrowest in the
central part of the county.

Agriculture

In Morgan County the major irrigated crops are sugar-
heets, alfalfa, corn, small grains, and pinto beans. Also
irrigated are smaller amounts of potatoes, onions, sor-
ghums, and truck crops. The major dryfarmed crops
are winter wheat, barley, forage sorghum, and grain
sorghum.

Approximately 55 percent of the total land area 1is
used as range. Mueh locally grown feed and roughage
is used for feeding cattle and sheep. In 1961 an esti-
mated 200,000 head of cattle were fattened in large and
small feedlots. _ )

The county has good transportation and marketing
Tacilities. Two U.Sg.ohighways run east and west, and
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two State highways cross the county from north to south.
Also serving the connty is a network of improved farm-
market roads and two railroads. Municipal airports are
at Brush and Fort Morgan.
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Glossary

Aggregate (soil). Many fine particles held in a single mass or
cluster, such as a clod, crumb, block, or prism.

Alkali soil. Generally, a highly alkaline soil. Specifically, an alkali
s0jl has so high a degree of alkalinity {pI 8.5 or higher) or so
high a pereentage of exchangeable godium (15 pereent or more
of the total exchangeable bases), or both, that the growth of
most crop plants is reduced.

Alluvinm. Fine material, such as sand, silt, or clay, that has been
deposited on land by streams.

Base course (engineering). Inroad construetion, seleceted material
of planned thickness used as a foundation for pavement.

Bedrock. The solid roek that underlies the soil and other uncon-
solidated material or that is exposed at the surface.

Blanket (engineering). A thin layer of clayey soil or another
slowly permeable material placed on the upstream floor of an
embankment so as to retard the seepage of water,

Calcareons soil. A s0il eontaining enough ecaleuim carbonate
{often with magnesium carbonate) to effervesce (fizz) visibly
when treated with cold, dilute hydrochloric acid.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural clasg, soil material
that is 40 percent or more clay, less than 45 percent sand, and
less than 40 pereent silt.
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Claypan. A compact, stlowly permeable soil horizon that contains
more clay than the horizon above and below it. A claypan is
commeoniy hard when dry and plastic or stiff when wet.

Coarse-textured soil. Sands and loamy sands.

Coneretions. Hard grains, pellets, or nodules of wvarious sizes,
shapes, and eolors consisting of compounds that cement the
soil grains fogether. The composition of some coneretions is
unlike that of the surrounding soil. Caleium carbonate and
iron oxide are examples of material commonly found in con-
crefions.

Consistence, soil. The feel of the soil and the ease with which
a lump ean be erushed by the fingers. Terms commonly used
to describe consistence are—

Loose. Noneoherent; zoil does not hold together in & mass.

Friable. When moist, soil erushes eagily under gentle to mod-
erate pressure between thumb and forefinger and can be
pressed into a lump.

Firm. When moigt, ao0il crushes under moderate pressure
between thumb and forefinger, but resistance is distinetly
noticeable.

Plastic. When wet, soil is readily deformed by moderate pressure
but ean be pressed into a lump; forms a wire when rolled
between thumb and forefinger.

Sticky. When wet, soil adheres to other material; tends to
strebech somewhat and pull apart, rather than pull free
from other material.

Hard. When dry, soil is moderately resistant to pressure; can
be broken with difficulty between thumb and forefinger.

Soft. When dry, soil breaks into powder or individual grains

under very slight pressure.

Cover crop. A close-growing crop that is grown primarily to
improve and to protect the soil between periods of regular crop
production; or a crop grown primarily between trees and vines
in orchards and vineyards.

Dryfarming. Production of crops that require some tillage in a
subhumid or semiarid region, without irrigation. Usually in-
volves use of pericds of fallow, during which time enough
moisture accumulates in the soil to allow production of a
cultivated crop.

Eolian =soil material. Soil parent material accumulated through
wind action; commonly refers to sandy material in dunes.
Fine-textured soils. Sandy clay, silty clay, and clay. Boughly,

soil that contains 35 percent or more of elay.

Forb. A herbaceous plant, neither a grass nor a sedge, that is
grazed on a western range.

Hardpan. A cemented, or hardened, z0il horizon, or layer. The
soil material may be sandy or clayey, and it may be cemented
by iron oxide, silica, caleium earbonate, or other substance.

Heavy soil. An old term formerly used for elavey or fine-textured
soilg that are diffieult to till.

Horizon, seil. A layer of soil, approximately parallel to the surfaes,
that has distinet characteristics produced by soil-forming proe-
esses and that differs in one or more ways from adjacent
horizons in the same profile.

Internal soil drainage. The downward movement of water through
the soil profile. The rate of movement is determined by the
texture, strueture, and other characteristics of the soil profile
and underlying layers, and by the height of the water table,
either permanent or perched. Relative terms for expressing
internal drainage are none, very slow, slow, medium, rapid, and
very rapid.

Leaching. The removal of soluble materials from soils or other
material by pereolating water.

Loess. A finc-grained colian dcposit consisting dominantly of
silt-sized particles.

Medinm-textured soil.
loam, or silt fexturc.

Moderately fine textured soils.
silty clay loam.

Mottled. Trregularly marked with spots of different colors that
vary in number and size., Mottling in soils usually indicates
poor aeration and lack of drainage. Descriptive terms are as
follows: Abundance—few, commeon, and many; size—fine,
medium, and coarse; and contrast—faing, distinet, and promi-

Soil of very fine sandy loam, loam, silt

Clay loam, sandy clay loam, and
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nent. The size measurements are these: fine, less than §
millimeters (about (.2 inch) in diameter along the greatest
dimension; medium, ranging from 5 to 15 miliimeters (about
0.2 to 0.6 inch) in diameter along the greatest dimension;
and coarse, maore than 15 millimeters (about 0.6 inch) in
diameter along the greatest dimension.

Nurse crop. A companion crop grown to proteet some other crop
sown with it; for example, a small grain is sometimes seeded
ag a nurse crop with clover.

Parent material (soil}. The horizon of weathered rock or partly

weathered soil material from which soil has formed.

Profile, seil. A vertical section of the soil through all its horizons
and extending into the parent material. See Horizon, soil.
Reaction, soil. The degree of acidity or alkalinify of a soil ex-
pressed in pH values. A soil that tests to pH 7.0 is precizely
nentral in reaction, beeause it is neither acid nor alkaline. In
words the degrees of acidity or alkalinity and their pH values

are expressed thus:

pH pH
Extremely acid-_. below 4.5 Neutral___________ 6.6 to 7.3
Very strongly 4.5 to 5.0 Mildly alkaline_..__ 7.4 ta 7.8
acid Moderately alkaline. 7.9 to &4
Strongly aeid_____ 5.1 to 5.5 Sirongly alkaline.__.. 8.5 to 9.0
Medium acid_____ 5.6 to 6.0 Very strongly 9.1 and
Blightly aeid_____ 8.1 to 6.5 alkaline. higher
Relief. The elevations or inequalities of a land surface, considered
eollectively.
Sand. Individual rock or mineral fragments in soils having diam-

eters ranging from .05 to 2.0 millimeters. The textural class

name of any soil that contains 85 percent or more sand and

not moere than 10 pcreent clay.

Individual mineral particles in a soil that range in diameter
from the upper limit of elay (0.002 millimeter} to the lower
limit of very fine sand (.05 millimeter). Soil of the textural
c%ass called =ilt is 80 percent or more silt and less than 12 percent
clay.

A natural, three-dimensional body on the earth’s surface
that supports plants and that has properties resulting from
the integrated effect of climate and living matter acting upon
parent material, as conditioned by relief over periods of time.
Soil blowing., FErosion caused by wind.

Solum. The upper part of a soil profile, above the parent material,
in which the proecesses of soil formation are active. The solum
in mature soil includes the A and B horizons. Generally, the
characteristics of the material in these horizons are unlike
those of the underlying parent roaterial.

Structure (seil). The arrangement of primary soil particles into
compound particles or clugters that are separated from adjoin-
ing aggregates and have properties unlike those of an equal
mass of unaggregated primary soil particles. The principal
forms of soil structure are plety, (laminated), prismatic, {(ver-
tical axizs of aggregates longer than horizontal}, columnar
{prisms with rounded tops), blocky (angular or subangular),
and granular. Structureless soils are (1) single grazn (each grain
by itself, ag in dune sand) or (2) massizve (the particles adhering
together without any regular ecleavage, as in many claypans
and hardpans).

Texture, soil. The relative proportions of sand, silt, and elay
particles in a mass of soil. (See also Clay, Sand, and Silt.}
The basic textural elasses, in order of increasing proportions
of fine particles are as follows: Sanrd, loamy sand, sendy
loam, loam, silt loam, silt, sandy clay loam, cloy loam, silfy cloy
loam, sendy clay, silty clay, and clay, The sand, loamy sand,
and sandy loam classes may be further divided by specifying
“coarge,”” “fine,”” or ‘“very fine.”

Tilth, soil. The condition of the goil in relation to the growth of
plants, espeeially soil strueture. Good tilth refers to the friable
state and is associated with high noncapillary porosity and
stable, granular structure. A soil in poor tilth is nonfriable,
hard, nonaggregated, and difficult to till.

Water-holding capacity. The capacity of a soil to hold water.
Some of the water held by a soil is not available to plants.

Silt.

Soil.



GUIDE TO MAPPING UNITS

[For a full description of a mapping unit, read both the description of the mapping unit and the description
of the soil series to which the mapping unit belongs.

[See table 1, page 7, for approximate acreage and proportionate extent of soils and table 2, page 47, for pre-
dicted average acre yields of principal crops. The subsection beginning on page 54, discusses use of soils
in engineering. Dashed lines under the heading "Range site' indicate soil was not assigned to a range site]

Map Described Capability unit Range site
sym- on
bol Mapping unit page Irrigated Page| Dryland Page | Name Page
Ap Apishapa clay~---r=~=roecmeommcne .- 8 IVw-11 45 VIw-1 40 Salt Meadow 51
AsB Ascalon loamy sand, 1 to 3 percent

SlopesS====-m-mmmeme e cmeme—aae- 8 Ille~1l4 44 | IVe-3 38 | Sandy Plains 49
AsC  Ascalon loamy sand, 3 to 5 percent

5lopess~~wmmm-mmeo—meA—a—m—o oo —m— oo 8 IVe-13 45 | Vie-2 39 | Sandy Plains 49
AtDZ Ascalon sandy clay loam, 3 to 9 percent

slopes, eroded-wwcmmcecomcmecncrcnuno- 8 IVe-12 45 Vie-5 40 Loamy Plains 49
AuB  Ascalon sandy leam, 1 to 3 percent

slopes------—--———-———-—m - 8 ITe-13 43 | I1Ie-1 37 | Sandy Plains 49
AuC  Ascalon sandy loam, 3 to 5 percent

5810pes-==--mm - emme o 8 ITIe-12 44 | Ive-2 38 | Sandy Plains 49
AuD  Ascalon sandy loam, 5 to 9 percent .

510pPeS====-== === mm e —mmm—————--—o- G IVe-12 45 | Ive-8 39 | Sandy Plains 49
AvB  Ascalon-Platner sandy loams, 1 to 5

percent slopes-—--—-=--=-ce-mm-o--ooo- 9 (1/) == | TVe-2 38 | Sandy Plains 49
Ba Bankard sandy loam---=-=---c----mmmaeao- 9 IVs-12 46 | VIw=3 40 | === mmmrmm—— --
Bk Barkard solils--m—--mescm oo g an -- | VIiIw-1 40 | mm-m—mmmmmaa -
BlA Bijou loamy sand, 0 to 1 percent slopes- 10 IIle~14 44 | Tve-5 39 | Sandy Plains 49
B1B Bijou loamy' sand, 1 to 3 percent slopes- 10 IlTe-14 44 | IVe-5 39 Sandy Plains 49
BmA  Bijou sandy clay loam, ¢ to 1 percent

slopeg--rm=--"--—----c-—-mmmmmm oo 10 I-11 42 | TVe-1 38 | Clayey Plains 50
BnA Bijou sandy loam, 0 to 1 percent slopes- 10 I1s-12 44 | IVe-4 38 Sandy Plains 49
BnB  Bijou sandy loam, 1 to 3 percent slopes- 11 I1Te-13 44 | IVe-4 38 | Sandy Plains 49
BoA Bijou sandy loam, moderately deep, U to

1 percent slopeS~=s~rewsevcacamoncane—an 11 I11s-12 45 | IvVe-4 38 Sandy Plains 49
BoB Bijou sandy loam, moderately deep, 1 to

3 percent slopeS-=-=-=mmm-mmmmme—me-aa- 11 IIle-13 44 IVe-4 38 Sandy Plains 49
Bp Blakeland~Valentine loamy sands-=------- 11 1/ -= | VIe-2 39 Deep Sand 50
Br Bonaccord clay-=-----==-cmmmmmmmmmm e 12 IITs-11 45 | I1Is~1 38 | Clayey Plains 50
Bs Breaks-Alluvial land complex--------=--- 12 /) -= | VIe-3 39 Loamy Slopes 49
BtA  Bresser clay loam, terrace, 0 to 1 per-

cent 810peS-—mrmmmoo—mmm e mmaaaaoo 12 IIs-11 44 | I1Is=1 38 | Clayey Plains 50
BuA Bresser lﬁgmy sand, terrace, 0 to 1 per- .

cent slopes=--==eremerncdeccee e a————— 12 I1le-14 44 t Ive-3 38 | Sandy Plains 49
BuB Bresser loamy sand, terrace, 1 to 3 per=

cent slopegm~--=-a—m-m-no—cmcoemo—oeoa 13 11l%e-14 44 | Ive-3 38 Sandy Plains 49
BvA  Bresser sandy loam, deep, terrace, 0 to

1 percent slopes-w=emeares~cmemanmouan. 13 I~-12 42 I1Ie-1 37 Sandy Plains 49
BvB  Bresser sandy loam, deep, terrace, 1 to ’

3 percent slopes-svecassmumsmanuo—w 13 Iie~13 43 | T1Te-1 37 | Sandy Plains 49
BwA  Bresser sandy loam, moderately deep,

terrace, 0 to 1 percent slopes~=====-== 13 ITIs-12 45 | I1Te-1 37 Sandy Plains 49
BwB  Bresser sandy loam, moderately deep,

terrace, 1 to 3 percent slopeg-=-=-=----- 13 ITIe-13 44 | IiTle-1 37 Sandy Plains 49
BxC Bresser soils, terrace, 3 to 5 percent

slopes=m=mmmmmmmmec e mcomemmmme e 13 IVe=13 45 IVe~2 38 Sandy Plains 49
ByB Briggsdale clay loam, 1 to 3 percent

glopes===mmmmmes e seem e e ————— 14 (1/) = | IVe-1 38 | Clayey Plains 50
BzB Briggsdale fine sandy loam, 1 to 3 per-

cent slopes===s=s-ccscacmcamcnrnnn e 14 (1/) - IVe=-4 38 | Loamy Plains 49
Ca Cascajo soils and gravelly land-=-=-~=---- 14 (1/) -= | VIIs-1 40 | Gravel Breaks 52
ChB Colby loam, 1 to 3 percent slopes------- 14 I1e-12 43 | IVe-1 38 | Loamy Plains 4%
CbC  Colby loam, 3 to 5 percent slopes---ww-- 15 IITe-11 44 | Vie-5 40 | Loamy Plains 49
CbD Colby loam, 5 to 9 percent slopes~==-~-- 15 IVe-11 45 | VIe-5 40 | Loamy Plains 49
ChE  Colby loam, 9 to 20 percent slopes--=---- 15 (1/) = | VIe-3 39 | Loamy Slopes 49



Map
sym—
bol

CbE?2
CdB
Ccdc
CdD
CnB

CnC
cnD

Dl
Ds
Dw
FcA

FcB
Fra
FrB
GeA
GeB
GrA
GrB

GsC
HaA

HeA
HeB
Hha

HhC
HkB

HiA
H1B
Hs
HtA
HtB
Hu
HvA
HvB
Hx
La
LeA
LsA

Nca
NcB
N1lA
N1B
NnA
NsA
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Mapping unit

Colby loam, 9 to 30 percent slopes eroded-
Colby sandy loam, 1 to 3 percent slopes---
Colby sandy loam, 3 to 5 percent slopes---
Colby sandy loam, 5 to 9 percent slopes---
Colby-Adena loams, 1 to 3 percent

Colby-Adena loams, 5 to 9 percent
S1OpES-mmmm—m—rmmr o mmmemmem—maem—n o
Dune land---=-=-m---mcccmacucdmcmiam e
Duyer sand, hilly---—---==---———romamnmanra-
Dwyer sand, wet variant=--=--e-s--cm-ea-a-
Fort Collins loam, 0 to 1 percent slopes

Fort Collins sandy leam, 0 to 1 percent
slopes-«=--—-=-- e
Fort Collins sandy loam, 1 to 3 percent

Gilcrest loamy sand, 0 to 1 percent
SlopesSm=-ma-rmemraseee e m e eeen
Gilecrest loamy sand, 1 to 3 percent
BlOpeS-memm e e e
Gilerest sandy loam, 0 to 1 percent
5lopeS=m=mmmmmceccm e mmcacemeaie e
Gilerest sandy loam,
slopes=smemmemmcmanm e e
Gilecrest soils, 3 te 5 percent slopes-----
Haverson clay loam, 0 to 1 percent
SlopeS=m=-mmemmcccmmmaaum i e mmm
Haverson leam, 0 to 1 percent slopegs------
Haverson loam, 1 .to 3 percent slopese==w---
Haverson sandy loam, 0 to 1 percent
N
Haverson sandy loam, 1 to 3 percent
SlopeS=~=-mmmmccecmeececc e
Haverson sandy loam, 3 to 5 percent

Heldt clay, salinge~e-=c-mecccmccaccaasca-
tleldt clay loam, 0 to 1 percent slopes----
Heldt clay loam, 1 to 3 percent slopes-~--
Heldt clay loam, salines=sec-smeccccauo—o-
Heldt sandy loam, O to 1 percent slopes---
Heldt sandy loam, 1 to 3 percent slopes---
Heldt-Koen complex--------ma---ccoecnnoaa-
Las loam, saling=-~==-mmececeumucmueneenen
Limon c¢lay, 0 to 1 percent slopes---------
Limon clay, saline, 0 to 1 percent

Nunn clay loam, O to 1 percent slopes==«--
Nunn clay loam, 1 to 3 percent slopes--~--
Nunn loam, O to 1 percent slopes-=~=======
Nunn loam, 1 to 3 percent slopes--------==
Nunn loamy sand, O to 1 percent slopes----~
Nunn sandy loam, 0 to 1 percent slopes==--=-

Described

on
page

17

18

18

18

18

19
19

19
20
20

20
20
20
21
21
21
21
22
2z
22
22

23
23

24
25
25
25

25

UNITS--Continued

Capability unit

Range site

Irrigated Page
1/ --
TTIe-13 43
Iile~-12" 44
IVe~12 45
Ile-12 43
I1Ie-11 44
IVe-11 45
a5 --
/) --
IVw-12 45
I-11 .42
IIe-12 43
1-12 42
ITe~13 43
I1le~14 44
IIIe~14 44,
I1Is-12 45
I1tle=13 Ly
1Ve-13 45
IIs-11 L4
I-11 42
1Te-12 43
I-12 42
I1e-13 43
1IIe-12 44
{1/} . om-
I11s-11 45
ITIs-11 45
IVw-11 45
11s-11 4t
IIe-11 43
IVw-11 45
I-12 42
ITe-13 43
Ivw-11 45
IIIw-11 45
Ivs-11 46
IVw=11 45
IIs-11 44
ITe-11 43
I-11 42
1le-12 43
I1Ie-14 4éy
I-12 42

Dryland Page

Vile-2
IVe=4
IVe~6
Vie-1

IVe-1
IVe-7

VIe-5
VIle-1
Vie-2
Viw-2

IVe~-1
Ve-1
IVe-4
iVe-4
IVe-5
iVe-5
Ve-4

IVe-4
Vie-1

iVe-1
IVe-1
iVe-1

IVe-4
IVe-4
IVe-6

IVe-3
IVe-1
Ive-1
VIiw-1
IVe-1
IVe-1
VIiw-1
IVe-4
IVe~4
Viw=1
VIiw-1
Vie-4

Viw-1

IIIs-1
IIis-1
ITic-1
I1Ic-1
IVe~3

I1le-1

38
39
40
40
39
40
38
38
38
38
39
39
38

338
39

38

38

Name

Loess Breaks
Sandy Plains
Sandy Plains
Sandy Plains

Loamy Plains
Loamy Plains

Loamy Plains
Choppy Sands
Deep Sand

Sandy Meadow

Loamy Plains
Loamy Plains
Sandy Plains
Sandy Plains
Sandy Plains
Sandy Plains
Sandy Plains

Sandy Plains
Sandy Plains

Overflow
Loamy Plains
Loamy Plains

Sandy Plains
Sandy Plains
Sandy Plains

Sandy Plains.
Clayey Plains
Clayey Plains
Salt Meadow
Clayey Plains
Clayey Plains
Salt Meadow
Sandy Plains
Sandy Plains
Salt Meadow
Salt Meadow
Clayey Plains

Salt Meadow
Clayey Plains
Clayey Plains
Loamy Plains
Loamy FPlains
Sandy Plains
Sandy Plains

Page

51
49
49
49
49
49

49
51

51
49
49
49
49
49
49
49

49
49

53
49
49
49

49
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Map

sym-

bol Mapping unit

OnA  Olney loamy sand, terrace, 0O to 1 percent
SlopeS=m==-mmmemcmemcccccceumsoacacn

OnB Olney loamy sand, terrace, 1 to 3 percent
slopesewmm e -

0sA Olney sandy loam, terrace, 0 to 1 percent
SlopesS-mmmemremeem e e

OtA  Olney sandy loam, saline, terrace, 0 to 1l
percent SlopgS~==r=esmcmccemecuocucemoo-

Pa Platner fine sandy loam--------=---------

Pl Platner loam===-=-=m--cmcccmemcmcammmean——

Ra Rago loam====m=sm-c-mccseccasccccccnncncuns

ReB  Renohill leoam, 1 to 3 percent slopes-----
ReC Renchill loam, 3 tbto5 percent slopes-----
RsD Renchill-Shingle loams, 5 to 9 percent

5lopeSreermm e e ——— -
Rv Riverwash-=v-cce----mmmmmmmmemmm e n e
Sa Samsil gravelly soils, hilly===ecceceea--
Sg Shingle sojilS=e~cmccscmensnaucvcmenuna
ShB Stoneham loam, 1 to 3 percent slopes-----
ShC  Stoneham loam, 3 to 5 percent slopes---=-

ShD Stoneham loam, 5 to 12 percent slopes----
SsB Stoneham loam, shallow, 1 to 3 percent

5lopeSrre=r-mmro—cm—rcnorceacmam————-
8sC  Stoneham loam, shallow, 3 to 5 percent
8lopes------------—m e mmom -
TafE Tassel-Terry fine sandy loams, 5 to 20
percent slopes-—--eswesommmmmcom oo oo
TeB Terry fine sandy loam, 1 to 3 percent
8lopes--=====---m e
TeC Terry fine sandy loam, 3 to 7 percent
slopeS~=-~mmmm e m e m e ———
Tr Travessilla=-Rock outcrop complex---------

TuB Truckton loamy sand, 1 to 3 percent
TuC¢ Truckton loamy sand, 3 to 5 percent

TvC Truckton soils, 3 to 9 percent slopes=-~=-
Va Valentine sand-----------=--=rn-"=-moon-a-

VeD Valentine sand, hilly----emomcmmcmeooo
vd Valentine-Dune land complex-=====we-=ma==
Valentine gpil=m==-emccmcacccmcacan=
Dune land-=cseca—emaeom o
Ve Valentine-Dwyer sands, terrace~~---------

VmB  Vona leamy sand, O to 3 percent slopes---
VmC Vona leoamy sand, 3 to 5 percent slopes=«-
VD Vona loamy sand, 5 to 9 percent slopes---
VnA Vona loamy sand, terrace, 0 to 1 percent

VnB Vona loamy sand, terrace, 1 to 3 percent
VoA Vona sandy loam, 1 to 3 percent slopes---
Vol Vona sandy loam, 3 to 5 percent slopes~=--
VoD Vona sandy loam, 5 to 9 percent slopes=-~-

VrA Vona sandy loam, terrace, O to 1 percent

VrB Vona sandy lcam, terrace, 1 to 3 percent

Described

on
page

26

26

26

26
27
27
27
27
28

28
28
28
28
29
29
29

29

29

30

30

30
30

31

31
31
31
31
32

32
32
32
33

33
33
33
33
33
34

34

UNITS--Continued

Capability unit

Range site

Irrigated Page

IITe-14
IiIe~14
I-12

IVw-12
(1
an
(1/)
1vs-11
(/7

(L)
(1/)
(1
IVs-11
Ile-12
IlIe-12
IVe-11

(/)
(1)
(L7)
IIIe-13
IVe-12
()
I1Ie-14
IVe=13
IVe-12

ivs-13
n

an
an
Ivs-13
Ille~14
IVe-13
L/

IITe-14
IITe-14
I1le-13
IVe-12
IvVe-12
IIs-12

IIIe-13

44

44

42

45

46

46
43
44
45

Dryland Page

IVe-5

IVe-5%

IVe-4

Viw-2
ITIe-1
Illc-1
I1lc-1
IVe-1
IVe-7

Vie-5
VIlis-1
Viis-2
Vie-4

1 IVe-1

IVe~7
Vie-5

IVe~1
Vie-5
Vie-1
IVe-4
Vie-1
VIIs-3
IVe=3
IVe-2
Vie-1
Vie-2
Vie-2
ViIe-1l
Viie-1
Vie-2
IVa-5
Vie-1
Vie-1
IVe-5
IVe-5
IVe-4
Vie-1
Vie-1
IVe~4

IVe=-4

39

39

40

39

38

39
40

39
39
38
39
39
38

38

Name

Sandy Plains
Sandy Plains
Sandy Plains

Sandy Meadow
Loamy Plains
Loamy Plains
Loamy Plains
Loamy Plains
Loamy Plains

Loamy Flains
Shale Breaks
Clayey Plains
Loamy Plains
Loamy Plains
Loamy Plains

Loamy Plains
Loamy Plains
Sandy Plains
Sandy Plains

Sandy Plains
Sandstone
Breaks,

Sandy Plains

Sandy Plains
Sandy Plains
Deep Sand
Deep Sand

Deep Sand
Choppy Sands
Deep Sand
Sandy Plains
Sandy Plains
Sandy Plains

Sandy Plains
Sandy Plains
Sandy Plains
Sandy Plains
Sandy Plains
Sandy Plains

Sandy Plains

Page

49

49

49
49
49
52
49
49

50
50

50
51

49
49
49

49
49

49
49

49
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Vwh

We
WE
Wi
Wmnd
WmC
WnA
WoA

Wt

GUIDE TO MAPPING UNITS--Continued

Mapping unit

Vona, Dwyer and Valentine soils, 3 to 9

percent slopeS-rm==rm—m-=ro-cmeno—aaoooo-
Vona solle=sm=nrem-emeeemoc e —ce e
Dwyer and Valentine soils-=========--
Wann clay loam, saling-=-========== ———————
Wann fine sandy loam, saline-----==cc-=--
Wann loamy sand, saline==-=-=w=c-cccmoa-w
Weld loam, 1 to 3 percent slopes==«=---==
Weld loam, 3 to 5 percent slopes-==-------

Weld loamy sand, 0 to 3 percent slopes---
Weld~Keen loams, O to 3 percent slopes---
Weald soil-=-m-emmem e e e m
Koen soilec-cw-memcmuemwdcdcn e
Wet alluvial land=-=-crreerecccccarerceee=
1/
Not irrigated.

Described
on

page

Capability unit

Range site

Irrigated Page

@) --
/) --
I17Tw=-11 45
IITw-11 45
IVw-12 45
I1e-12 43
ITle~15 44
(/) --
(1/) --
an --
IVw-12 45

Dryland Page

Vie-2
Vie-2
Viw-1
VIw-1
Viw-1
I1Ic-1
IIIe-2
IVe-3

IVe-1
iVe~1
VIw-1

Name

Sandy Plains
Deep Sand

Salt Meadow
Salt Meadow
Salt Meadow
Loamy Plains
Loamy Plains
Sandy Plains

Loamy Plains
Salt Meadow
Salt Meadow

Page



Accessibility Statement
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individual’s income is derived from any public assistance program. (Not all prohibited
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
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	Cover. Irrigated winter wheat ready for harvest. 
	 Figure 1.  Location of Morgan County in Colorado.
	 Figure 2.  Irrigated crops on soils in the Nunn-Fort Collins association.
	 Figure 3.  A high yield of onions on Bijou sandy clay loam, 0 to 1 percent slopes.
	 Figure 4.  Irrigated pasture is a good use for Limon clay, 0 to 1 percent slopes.
	 Figure 5.  Land leveling on Bijou loamy sand.  Depth to sand was determined before leveling was attempted.
	 Figure 6. Patotes are irrigated from concrete ditches with sphion tubes.  The soil is Bresser sandy loam, moderately deep, terrace, 0 to 1 percent slopes.
	 Figure 7.  Siphon tubes used to irrigate corn on Fort Collins loam, 1 to 3 percent slopes.  Capability unit IIe-12 (irrigated)
	 Figure 8.  Loamy Plains range site in poor condition.  This soil is Stoneham loam, 1 to 3 percent slopes.
	 Figure 9.  Deep Sand range site on Blakeland-Valentine loamy sands:  Top, excellent condition; middle, good condition; bottom, poor condition.
	 Figure 10.  Travessilla-Rock outcrop complex in an area of the Sandstone Breaks range site in good condition.
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